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THE JOURNAL OF NON-FERROUS METALS 


Most unusual .... ha, ha, ha! 


frankly the purpose of this advertisement is to bring to your 
notice that our prices for non-ferrous ingots of the highest quality may well be 
a good deal cheaper than those you are already paying—and our deliveries are 
exceptionally good, too. Then why the three old feathered clerics? Well, we thought 
that at first sight you might be rather more interested in them than in us. 
But now we have come this far together, may we send you particulars of our 
production facilities and details of our very keen prices? 


aR Finn cinsi  | 
METALS LTD 


PLATT METALS LIMITED - ENFIELD : MIDDLESEX - HOWARD 33518 
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Wallows Lane-Walsall Staffs. tcsgre: “Asco-watsu 
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We've got 
ingots all 
weighed up... 


.and have had for some time judging by the number of 


repeat orders simply asking for “same as before.”” We've 
long recognised the importance of consistency and — by 


taking great pains in every stage of production, make up, 
and analysis of each order—we believe we’ve ensured 
standards of the highest uniformity 
It is all part of the policy which keeps us in the forefront 
manufacturers. 


of ingot metal 


Chalmer S make sound ingots\ 


E. CHALMERS & COMPANY LIMITED 
Newhaven Rd., Leith, Edinburgh, Scotland 


Telegrams & Cables: “ 1 Edinburgh Telex 
Telex 72-232 
Telephones: 36611 (9 lines) 





Roper 


METAL 
DISTRIBUTION 
LADLE 


Push Traverse on 
Monorail 


Electrically Operated 
Pouring 


Holding Furnace 
Launder 
as shown above 


E. A. ROPER & CO. LTD. 


FOUNDRY ENGINEERS, KEIGHLEY, YORKSHIRE. 
Te!: Keighley 4215/6 Grams: Climax, Keighley 
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OVER 


CHEMICO GAS SCRUBBERS 


PEASE ANTHONY VENTURI>- PEASE ANTHONY CYCLONIC -S-F VENTURI 





These versatile scrubbers have been installed in many plants | 
throughout the world for the eliminating of atmospheric | 
pollution, cleaning process gases and the recovering of valuable 
materials from gas streams by the wet scrubbing process. 


Write for illustrated Technical Bulletin No. 459 








GHEMICO 


CHEMICAL CONSTRUCTION (G.B.) LTD., 9, HENRIETTA PLACE, LONDON. W.! Langham 657! 
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A 
SELF-CONTAINED 
21 DIE 
MACHINE 


From: 16/20 s.w.g. (1.6/0.9 mm.) inlet size. 
To: 30/41 s.w.g. (0.3/0.11mm.) finished 
SiZe. 

Speed: 5,000 ft per min. (25 m. per sec.) 
This Robertson 21 FWJ Copper Wire 
Drawing Machine is self-contained, totally 
enclosed and quiet in operation. No hold- 
ing down bolts are required; the machine is 
free from vibration. As the frame is cast in 
one piece, the alignment of the various parts 
cannot alter in use. All controls and adjust- 
ments are external. The machine will 
produce wire of the highest quality from 
hard-drawn or annealed copper wire. 

The 21 dies are mounted in individual 


FOR 
DRAWING 
FINE 
COPPER WIRE 


sockets with two-way adjustment for align- 
ment with the wire, and they are given a 
constant traversing movement to avoid 
wear of the drawing cones. Lubricant to 
the individual dies and to the drawing cone 
steps is circulated by a built-in pump from 
a 50-gallon tank at the rear of the machine. 
A special method of compensation inde- 
pendent of the wire tension regulates the 
speed of the take-up spool according to the 
amount of wire on the spool. The machine 
is started, stopped and ‘inched’, by a foot 
pedal. 

Interested engineers should ask for the illus- 
trated publication describing this machine. 


b'.'Ap » Oy. We . 2 OR. Be . as O_o OD. ir “a On 6 Me Os WD DO 


BEDFORD 


ENGLAND 





Metal Industry, 25 December 1959 


. and whatever you do don’t move. If 
you're in the market for non-ferrous ingots to 


British Standard Specifications, or special analysis, 


may we suggest a call to Park and Paterson before 


you take action. We have the experience, 
the equipment, the know-how; few may 
claim to know the drill quite so well 

as we do . . . we are at your 


service. 


"Fak and Puledton lid 


INGOT MANUFACTURERS 


GLASGOW 
PARKHEAD, GLASGOW, E.1. Telephone: BRIDGETON 4451-2 


MANCHESTER 
MARPLE, STOCKPORT, CHESHIRE. 
Telephone: MARPLE 1422-3 





ELECTROPLATING in’ ‘Chrome, Nickel, 


STOVE ENAMELLING. 


Phosphating & all other processes. 
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‘Capper. Canina Ber, ‘Sliver, “ate. Se 


Cellulose Paint Spraying & Sand Blasting. 


oe STUART. (Lonzon, 


-ASCHAM STREET, ey TISH 


TOWN, LONDON, 206.3 iS 


TEL: GU ULLIVE 
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ILFAR ALUMINIUM Co. 
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GORDON SIMPSON 


(ASSAYER) LIMITED 


ANALYTICAL CHEMISTS 
ASSAYERS AND SAMPLERS 
On Metal Exchange List of Assayers and Samplers 


LABORATORIES AND ASSAY OFFI 
191 CLAPHAM ROAD, LONDON, S.W.9 
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ne: BRixton 1671 





HARD CHROME 
HEAVY NICKEL 


Deposition BARREL PLATING @ 


ROME 


LIMITEL 


66-72, EYRE ST. SHEFFIELD - 1 


Telephone: 26771-2 Telegrams: PHONE 26771-2 





COST ACCOUNTING 
AND THE ENGINEER 


By KENNETH B. MITCHELL, 
A.C.W.A., AFF. I.W.M. 


This book sets out to explain cost accounting 
and how it operates to the eer on the shop 
floor. The approach is simple and direct, the 
reader being shown in a Practical manner how 
modern cost acc es every depart- 
ment. Special attention is given to problems of 
budgeting and budgetary control. 


10s. 6d. net. By post lls. 4d. 
Obtainable from booksellers, published by: 


Iliffe & Sons Ltd, Dorset 
Stamford Street, London, S.E.1 








TAs IU WORKST 


A.LD. gpee. No. 
153079/31 

AIR REG. BOARD 
AUTHY. No. A1/1268/: 


18 NEW WHARF ROAD, LONDON, N.1. 
Telephone: TERMINUS 7263/7 


DI 
APPROVED. No. 
1A/42/5/260 


Heavy Electro Deposition 
of Chromium, Nickel 
and Gopper by 


Established 1920 
is now available at 
Port Glasgow * Huddersfield 
Brownhills, Staffs. 


FESCOL LTD. * NORTH ROAD LONDON N.7 


London * 








HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 
E. A. Ollard, A.R.C.S., F.R.LC., F.LM., 
and E. B. Smith 

Facts, figu-es and formulae for all who 
design, erec: , maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 
Includes sections on water and drainage 
purifications of solutions, storage and 
handling of chemicals and plating-shop 
costing. 


35s. Od. net. by post 36s. 5d. 


from all booksellers or Iliffe & Sons Ltd., 
Dorset House, Stamford Street, S.E.1. 








NORTH 3025 TGA F43 








METALLURGICAL 
PROGRESS 


One of the most time-consuming tasks for 
advanced metallurgical students and re- 
search workers is ‘‘Searching the 
literature.” This 3rd edition does this 
task brilliantly and comprehensively. 


6s. Od., post free. 


From all booksellers, published by 
lliffe & Sons Led., Dorset House, Stamford Street, 
London, $.£.1. 

















Metal Industry. 25 December 1959 


spe 
GIBBONS (pudLeY)! 

4 is 
ALUMINS U 


Gibbons (Dudley) Ltd., Dibdale Works, Dudley, Worcs. 


Quality Production 


Behind the up-to-date methods of 


manufacture by which Gibbons Refractories 
are made, lie a hundred years of 
experience and research at the Gibbons 
works, in the development of furnace 


linings of the highest heat-resisting qualities. 


GaN ES 


SUPERIOR REFRACTORIES 


H.T.| - ALUMINOUS - SILICA - FIREBRICK 
SILLIMANITE 
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high frequency furnaces 


16 | J 400 combined ratings 
ne ar J exceed 80,000 kW. 


channel-type furnaces 
combined ratings 
exceed 90,000 kW. 


mains frequency coreless 
furnaces combined 
ratings exceed 21,000 kW. 


SM/BE441 : 
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More than 995% pure, for the finer grades of galvanising, 
for sheet rolling, and for battery can, brass and pigment 


ZING Sie lea we manufacture. 


Unif lity, dependable brands of virgin zinc for “SWANSEA VA Eada * 
quvand gcutins, . ? ralit “AVONMOUTH BRANDS 


In any of the above grades, for use in barrel galvanising 


and chemical processing. 


GRANULATED ZINC 


Of consistent extreme purity, the standard alloy for the M ry Z ry K 


production of strong permanent die castings of high finish. 
With the noteworthy distinction that its production 
specification formed the basis for British Standard 1004. 


Of high fluidity and maximum strength, for making 


K A Y E M blanking and forming dies. 


Of 9995 + % purity, for specialised electroplating and e A D M | iT] M 


for high-grade battery and pigment manufacture. 


For use in sherardising, metal spraying and in anti- 
corrosive priming paints. 


ZING DUST 


An effective deoxidant in brass melting. SODIUM ran hi Caen 


Zinc and zinc alloy anodes for the effective cathodic 
protection of the hulls of ships. 


C-SENTRY ANODES 


PRODUCTS OF 


[urrri VA (FT TING 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, 
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The Tin Quota 


OT everybody apparently is feeling very happy about the recent decision 
N of the International Tin Council to raise the quarterly export quota of tin 

from 30,000 tons to 36,000 for the first quarter of the New Year, and the 
decision was undoubtedly a surprise to many producers. This decision has been 
sharply criticized by A. Strauss and Company in their monthly review for the 
current month. In this review, the company states that a remarkable feature of 
the Council’s announcement was that at the end of this year the buffer stock 
would contain at least 10,000 tons of metal. At a subsequent press conference, 
the Chairman of the Council was asked whether this figure included the 2,417 
tons of Government-held metal which is to be handed over to the buffer stock 
manager for sale on Monday next. The chairman, however, categorically denied 
this. 

In the course of their review, Strauss say that the situation is all the more 
puzzling as it is known that since the end of June last, when the size of the buffer 
stock, according to a subsequent report, was 13,990 tons, sales by its manager 
have been heavy. These were estimated to have much exceeded 6,500 tons, 1.e. 
the 2,500 released by the Government plus 4,000 tons from the stock. How 
does it come about, it is asked, that during the six months during which the 
liquidation of metal was unquestionably substantial, less than 6,500 tons were 
sold, when during the previous three months the stock was reduced, according to 
official statements, by as much as 7,000 tons—from 21,020 tons at the end of 
March to 13,990 tons at the end of June. It is known that, under the wide 
latitude which prevails at this stage of the scheme’s operation, the manager has 
latterly bought some metal, but all the available evidence suggests that the 
amount was small. The market can, therefore, offer no explanation for this 
phenomenon. 

It is a little difficult to understand how such a large increase in export quotas 
can be justified when the buffer stock still holds so much metal. Under the tin 
agreement, the stock must be fully liquidated by June 1961, and this means 
that a major part of it will have to be sold during 1960. If sharp price fluctuations 
are to be avoided it may be impossible to sell the buffer stock, in fact, it may 
even have to be increased again. Presumably much will depend on the pace of 
recovery in the world steel industry, but in market circles it is believed that a 
good deal of tin has been accumulated in the United States during the steel 
strike, and it is certainly probable that American purchases will remain low for 
some time to come. 

A possible explanation for the decision of the Council to raise the export quota, 
put forward by Strauss in the review of the situation, is that the apparent mutual 
interest of producers and consumers to raise quotas as much as, and as quickly as, 
possible, has resulted in premature action which may counter the benefits that the 
Tin Scheme has hitherto provided. However, let us hope for the best in 1960. 








The Editor extends to all his readers Good VWF ishes 
for the Christmas Season 
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Out of the 
MELTING POT 


S with other plating baths, an 
important consideration in con- 
nection with chemical nickel 

plating from a bath containing essentially a nickel com- 

pound and hypophosphite i ions, is what is to be done when 
such a bath 1s finally “spent” and can no longer be made 
up or regenerated. [he spent chemical nickel plating bath 
still contains a considerable amount of nickel and is, 
therefore, too valuable just to be run to waste. Besides, 
there may also be present some finely divided nickel which 
was precipitated as “stray” plating during the time the 
bath was in use. It is quite easy to precipitate the rest of 
the nickel present in the bath in the form of a powder by 
seeding the bath with a small quantity of previously 
produced nickel precipitate or a small quantity of any 
catalytic material in finely divided form, such as iron, 
cobalt, nickel, palladium, etc. The precipitated nickel, 
like the chemical nickel coatings produced trom the bath, 
and like the “stray” plating mentioned above, contains 
from 6 to 12 per cent by weight of phosphorus. The 
conventional method of recovery would involve the 
filtering off of the nickel precipitate, and its processing by 
suitable means to recover the nickel. A more direct use 
for the nickel precipitate has been found, however, namely, 
in flame spraying. For this purpose, the precipitate 1s 
dried, crushed and ground to —20U to —325 mesh, treated 
with acid to remove iron and other impurities, and finally 
dried. The material can then be flame sprayed, using 


Recovery and 
Use 


one of the known types of powder spray gun. The 
melting of the material which occurs during spraying 
results in alloying between the nickel and phosphorus, and 
the formation of a normal (eutectic-base) nickel-phosphorus 
alloy, differing in many of its properties from the amor- 
phous nickel-phosphorus composition (having the same 
chemical analysis) which is deposited from the plating 


bath. In the spraying process, the presence of the phos- 
phorus improves the wetting properties and, therefore, the 
adhesion of the coatings. [he addition of zinc powder, 
to form a ternary alloy containing 50 per cent zinc, 44-47 
per cent nickel, and 3-6 per cent phosphorus, has been 
found to give coatings having remarkable resistance to 
corrosion. 


F, in an idle moment, you have 
ever toyed with a magnet, a piece 
of paper and some small object 
of magnetic material which you could move over the paper 
by moving the magnet on the other side of the paper, or 
if you have ever played a confused game of table football 
in which the movements of the opposing “players” are 
controlled by magnets from below the board, you could, 
if you are also interested in electroplating, have come quite 
near to inventing a method of moving workpieces through 
a plating bath. Having thus chanced upon the principle, 
there remain the details. The first obviously important 
detail is that the parts to be handled should be magnetic, 
i.e. normally of iron or steel. While, in principle, it should 
be possible to handle parts having a wide range of size 
and shape, in practice it is desirable that the latter should 
be such that the parts will be able to roll, i.e. the parts 
should have a substantially spherical or cylindrical shape. 
Another detail concerns the plating vat. For the principle 
to be usable, at least the bottom of the vat should be made 


By 
Magnetism 


of some diamagnetic (non-magnetic) material. This should 
not be a difficult requirement to satisfy. The magnets— 
one for each part—can be mounted at suitable distances 
along an endless band conveyor, a length of whose run 
is arranged to extend underneath the bottom of the vat, 
though tor conveying the parts in and out of the vat it 
may be desirable for the magnet conveyor to be arranged 
to run down the outside of one side, then underneath the 
bottom of the vat, and then up the outside of the opposite 
side of the vat. The idea of facilitating this arrangement, 
and also the movement of the parts, by the rounding of 
the corners between the sides and bottom of the vat is one 
that should readily come to mind. Finally, ingenuity will 
have to be exercised in regard to the supply of current 
to the parts as they are moved through the plating bath 
by the above magnetic means. The simplest arrangement 
is to have the current leads extending along the bottom 
of the vat and to make the parts roll along in contact with 
them, but other, more ingenious, arrangements may be 
possible. 


Still Worth 


UBLICATION in a recent issue of 
Considering P 


a Russian technical journal of 
several articles on the subject of 
friction welding has produced the inevitable scattered crop 
of news items which, by their very nature, cannot avoid 
giving the intended or unintended impression that here is 
something new, something almost sensational, something 
one may be missing and, therefore, something one ought 
to look into. On looking into it one finds, in tact, that the 
articles are concerned primarily with the power aspects 
of friction welding and the variables which determine the 
conversion of power into heat, and the distribution of that 
heat in the case of butt welds between rods and tubes. 
As can be readily imagined, the conditions and process 
variables encountered in friction welding can provide more 
than one field day for mathematicians, who can set out to 
calculate the thermal effects of a plane uniform source 
of heat situated between the abutting ends to be welded, 
taking into account conduction of heat into the rods or 
tubes but ignoring the losses of heat from the sides. 
Where the mathematical approach has had to give up, 
experiment has provided answers to questions regarding 
optimum contact pressures, speeds of rotation, and welding 
times, and information of temperature distribution over the 
ends, on the flow of the metal, and on the characteristics 
of the welds. Finally, it is interesting to note the use of 
friction welding as a means of “putting on” metal for the 
purpose of building up worn parts. In this connection it 
is pointed out that the power consumption of the friction 
welding method is much lower than that of arc welding 
for the same job. As for its novelty, an editorial para- 
graph introducing the small collection of articles on 
friction welding mentions that the process was suggested 
in 1956 by A. I. Chudikov (Author’s Certificate No. 
106,270, dated September 5, 1957). Older readers of this 
page may, perhaps, need reminding of the paragraph 
entitled “Friction Welding” (this page, METAL INDUSTRY, 
25 January 1946, p. 62) in which I discussed the possi- 


bilities of the technique follow- 

ing upon its being claimed in : 
British Patent 572,789 (applica- 

tion date October 17, 1941). 
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OF 


ANALYSIS 


Quick Statistical Methods i in Metallurgy 


By W. E. DUCKWORTH, .a., a.m, ass. 


continually examining figures, be 

they tensile strength, hardness, 
grain size, analytical composition, or 
porosity. Very often the meaning of 
the data is not readily apparent. For 
example, tensile tests on an aluminium 
alloy subjected to two different heat- 
treatments may give the following sets 
of results. 


Heat Treatment A Heat Treatment B 

U.T.S. tons /in* U.T.S. tons /in? 

28-9 28-9 
29.3 29-4 
28-8 29-5 
28-9 28-7 
28-7 29-1 
29-4 29.8 
29.7 29-4 
28-4 29.3 
29-0 29.7 
29-1 29-6 
29-1 30-2 
29.2 29.2 
28-6 29-9 
28:8 29-8 
29-0 29-5 

There is a difference of 0-5 tons/in? 
in the average strength. Does this 
mean that there is a real difference in 
the effect of the heat-treatment or not? 
By real difference is meant one which 
would be observed again if the experi- 
ment were repeated. 

This is the kind of question which 
it is often of vital importance for the 
metallurgist to answer. The materials 
with which he works are very variable, 
and it is not sufficient for him to claim 
that a certain effect has been observed 
in one trial. He is expected to produce 
results upon which some estimate of 
the future can be based. 

In this case, is it possible for the 
metallurgist to assert that the dif- 
ference of 0-5 tons/in? between the two 
heat-treatments is sufficiently greater 
than the variation of results within 
each heat-treatment for it to be stated 
with some degree of conviction that 
one heat-treatment is better than the 
other? 

It may seem to some readers that a 
discussion over a difference in strength 
as small as 0-5 tons/in? is purely 
academic, but in research investiga- 
tions or plant investigations into 
product improvements, differences of 
this order relative to the error of 
measuring them frequently occur, and 
are important to detect and be precise 
about. 

In short, the metallurgist has very 
variable materials to handle. The 
numerical results he obtains are always 
liable to show a considerable scatter. 


P RACTISING metallurgists are 
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Average 


DATA 


BY SIMPLE 


He must, therefore, be equipped to 
extract useful results from his data 
despite their variability. 

The way to do this is by using the 
methods of mathematical statistics, and 
their value in metallurgical work has 
been emphasized in the literature.!:?>-4 
They have not gained general accept- 
ance among metallurgists, however, 
because of difficulties in their appli- 
cation. Metallurgists are not always 
gocd mathematicians, and the tests 
are often tedious to calculate without 
skill in their manipulation and possibly 
the aid of some computing machinery. 
These are not usually to hand on the 
floor of a foundry or the platform of 
a rolling mill. 

Statistical tests have now been 
developed, however, which are very 
quick to compute; they can be carried 
out during the scanning of data and 
require, in general, no greater mathe- 
matical aptitude than the ability to 
count and to extract an approximate 
square root. 

To illustrate the speed with which 
these tests can be carried out, consider 
the above example of the heat-treated 
aluminium alloy. Where heat-treat- 
ment B has given a greater strength 
than heat-treatment A, a plus sign is 
put at the side of the figure, where A 
has given the higher strength a minus 
sign is placed, and where the two 
results are identical no entry is made. 

It will be seen that there are ten plus 
signs and two minus signs. The simple 
rule for testing whether the pre- 
dominance of plus signs is significant 
in the statistical sense, is to compare 
the difference between the number of 
plus signs and the minus signs with 
twice the square root of their sum. If 
the difference is greater than, or equal 
to, twice the square root of the sum, 
then the result can be said to be 
significant. Thus:— 

10—2 is compared with 2,/10+2 
10—2=8 
2V 10+2=2¥7 12=2X3-5 approx. 
=7 approx. 

Since 8 is greater than 7, it can be 
said that the number of plus signs is 
significantly greater than the number 
of minus signs or, in other words, that 
heat-treatment B gives a significantly 
higher tensile strength than treat- 
ment A. 

The term “significant” is used in the 
statistical sense, i.e. an event is con- 
sidered significant if its occurrence by 
chance is comparatively rare. In 
norma! statistical usage, an event 
which would only occur by chance 
once in twenty times is judged sig- 
nificant. This is a smaller probability 
than that of getting four heads with 


MATHEM 
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MATICAL TESTS 


successive throws of a coin. The 
safeguard this gives the reader in 
using statistical tests to separate the 
real happenings from the chance ones 
can, therefore, be assessed by him. 
Where even this risk of obtaining a 
wrong judgment is considered too great 
to be run, then other rules can be 
applied, as given at the end of this 
article. 

This test of comparing a difference 
with twice the square root of the sum 
is very quick, and can be applied in 
a number of cases. For example, 
suppose a series of percentage porosity 
readings on powder metal compacts is 
obtained as follows:— 

1-23, 1-15, 1-06, 0-87, 1-36, 0-78, 1-35, 

1-11, 1-07, 1-13, 0-95, 1-29, 1-11, 1-03, 

1-26, 0-98, 1-06, 0-92, 1-08, 1-09, 1-20. 

The usual figure is 1-03 per cent. 
Has the porosity increased or not? 
There is no need even to work out the 
average. The number of results higher 
than 1-03 per cent and the number of 
results lower than 1-03 per cent are 
counted, any results equal to 1-03 per 
cent being ignored. 

There are 15 numbers higher than 
1-03 per cent and 5 lower. The 
difference is 10 and the sum 20. 

2/ 20=2X4-5=9. 

The difference, 10, is greater than 9, 
therefore a significant change in the 
level of porosity has occurred. 

Here is another example. Is the 
hardness of the alloy from which the 
following readings are taken signifi- 
cantly different from 24? 

30, 24, 17, 22, 16, 18, 20, 16, 10, 28, 

30, 17, 15,28, 13, 12. 

There are 4 numbers more than 24; 
11 iess than 24. 

Difference is 11—4= 7 

Sum is 11+4=15 

2/15=2x4 approx.=8 approx. 

The difference is, therefore, less 
than the square root of the sum, 
and hence the average is not signifi- 
cantly different from 24. 

The average is different, of course, 
and what this statement really means 
is that the average of the population 
of which these numbers are a sample 
may not be different from 24. In life 
a sample is always examined—a year’s 
production figures are just a sample of 
the possible population of years’ pro- 
duction figures—and the object is to 
determine from the sample the proper- 
ties of the population. What, in other 
words, the “true” average would be if 
it were known. Here there is no sound 
evidence that the “true” average is 
different from 24, and to act as if it 
were may be unwise. 

Action may be necessary, of course, 
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and the difference so disturbing that it 
might be well to act as if it were 
significantly different. The statistical 
test does not tell what action to take, 
obviously, but it tells what justification 
there is, on the data alone for the action 
taken. In this case, on the data alone 
there is no justification for acting as if 
the “true” average of the group was 
different from 24, but there may be 
other considerations to take into 
account. The situation may be one 
where there is no harm done if the 
average is incorrectly assumed to be 
different, whereas harm would be 
done if it were incorrectly assumed 
that the average were not different. 
Clearly, in that situation it would be 
better to act as if the average were 
different, but if there were compelling 
reasons for acting one way in prefe- 
rence to another, then it would be 
better to collect more data. 

There is a simple rule about the 
extra amount of data to collect. In the 
third example above, the “difference” 
count was 7, and this was not signifi- 
cant because it was less than 2/15 
where 15 was the “sum” count. If, 
however, the “true” average of the 
group of numbers examined were less 
than 24—and the only reason this has 
not been clear so far is because there 
was inadequate data—then the amount 
of data needed to make certain is 
(ey 

difference 

2% 1$\* 
would be ( 3 ) =18. 

Three more observations would, 
therefore, be required provided that 
the “true” average of the group was 
below 24. 

Clearly, if three more observations 
were taken, and at least one were 
greater than 24, then a repeat test 
would still not show _ significant 
difference for : 

new sum=18 
new difference=13—5=8 
twice square root sum=2¥7 18=8} 
still than the 


In this example it 


which is 
difference. 

A repeat test is thus necessary after 
the further data have been collected, 
and this may indicate that still further 
information is needed. The amount 
of this can be calculated. 

If only a small amount of extra data 
is needed then this may be readily 
collected, and the metallurgist may 
well be prepared to take what he feels 
to be the appropriate decision while it 
is being collected. If a large amount 
of extra data is needed, which would 
certainly be the case if the initial test 
gave a result which was far from being 
significant, then this may serve to 
emphasize to the metallurgist the 
inadequate basis for any decision which 
would imply significance in the data. 


greater 


Test for a Trend 

It is often important to know when 
figures are showing a trend up or 
down. Scrap may appear to be 
increasing, Output may appear to be 





falling. Before taking action, the 
metallurgist may want to satisfy him- 
self that the trend is real and is not 
due to chance. 

The figures can be examined in the 
following way. Divide them into three 
equal, or approximately equal, portions 
and compare the third portion with the 
first one. 


Example A— 

The following figures appear to 
show a trend. 

9-5, 9-1, 9-0, 9-5, 10-0, 10-0, 10-2, 10-7, 

10-4, 11-5, 11-2, 11-6, 10-2, 11-8, 12-0. 
There are fifteen numbers. Divided 
into three equal groups of five numbers 
they become 

(i) 95 91 90 95 10-0 

(ii) 10-0 10-2 10-7 10-4 11-5 

(ii) 11-2 116 10-2 11-8 12-0 
Comparing the first group with the 
third, it is seen that each number in 
the third group is higher than its 
equivalent one in the first group: 11-2 
is higher than 9-5, 11-6 is higher than 
9-1, and so on. There are five com- 
parisons, and in each one the third 
group is higher. To decide whether 
this means that the third group is 
significantly greater than the first 
group, use the same formula 2/N 
described earlier. In this case N is the 
total number of comparisons between 
the two groups and 24 N is the amount 
by which the comparisons favourable 
to the third group must exceed those 
favourable to the first group. In 
the above example N=5S, therefore 
2VN=45. 

The number of comparisons favour- 
able to the third group was 5, the 
number favourable to the first group 
was zero. The difference was, there- 
fore, 5, which is greater than 4-5, and 
hence the observed trend is significant. 
Example B— 

Is there a trend in the following 
figures ? 

20, 21, 37, 25, 39, 46, 29, 10, 49, 45, 

15, 7, 57, 44, 23, 28, 59, 50, 40, 31, 

41, 24, 47, 51, 42, 47, 55, 47 

There are 28 numbers, so the first 
and third groups contain 9 each, in 
which the comparisons are as follows: 


Comparison Favourable Favourable 
to lst group to 3rd group 
20 «31 1 


21 41 1 
37 24 
25 «47 1 
39 51 1 
46 42 
29 «47 1 
oo Ss 1 
49 47 

6 


The excess number is 3, N=9 
2/N=2/9=6 
Since 3 is less than 6, there is no 


evidence of the existence of a trend. 
Further information could, of course, 
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be collected. The amount of further 
information necessary is given by the 


) as before. 


2Xsum 
same formula (iment 


ASSOCIATION 


It is very often necessary to know 
whether two groups of numbers are 
connected : whether, for example, hard- 
ness decreases as tempering tempera- 
ture rises, or whether the cost of 
consumable supplies is related to 
output. A rapid test for an association 
of this nature between numbers is 
illustrated below. 

A 
49 
5:3 
4-7 
5-1 
5-4 
4-6 
5-0 
5:5 
4-8 
4.5 
5-2 


2 20 Go G0 20 G0 G0 G0 G0 G0 Go 
DAMSINMAAMNAIA 


Average 5-0 
The number of pairs in which both 
figures are higher and both figures are 
lower than the respective average is 
then counted. In this example there 
are nine such pairs, i.e. all pairs except 

49 8-6 

and 

5-0 8-5. 
The number of pairs in which one 
figure is higher and the other figure 
lower than the respective average is 
then counted. In this case it is one , 

49 8-6 
The pair 5-0 8-5 is not included 
because 5-0 is the average of one group. 
The difference between the two sets 
of pairs is then calculated and this is 
once more assessed by the 2V¥N 
criterion. 
In this example the difference is 

9—1=8 

The total number of pairs, N, is 10. 
Therefore 2¥ N=2X3-3=66. 
Since 8 is greater than 6-6, the associa- 
tion is significant. 
Example C— 

Is there an association between the 
following pairs of numbers ? 
14-7 2-80 
13-4 2-74 
14-9 2-73 
14.7 2-81 
13-2 2-78 
13-0 2-70 
14.3 2-69 
15-0 2-83 
13-4 2-72 
13-7 2-80 
13-3 2-73 
14-7 2-77 
14-0 2-76 

The number of pairs in which both 
figures are higher or lower than the 


ge 
rn 
a 


Average 





Metal Industry, 25 December 1959 








TENSILE STRENGIH 














GRAIN - SIZE 
Fig. 1 


respective average is 8. The number 
of pairs in which one figure is higher 
and the other lower is 4. 
The difference is thus 8—4=4. 
The total number of pairs is 12. 
27 12=7. 

Since 4 is less than 7 there is no sig- 
nificant association. Once again the 
amount of further information neces- 
sary to establish a significant associa- 
tion, if such exists, can be predicted 

twice sum) . 
difference 


from the formula ( 


SPOTTING A STRANGER 


Sometimes when a group of numbers 
is examined one or two figures do not 
seem to belong. An example is given 
below. 

1-04, 6-75, 7-97, 9-72, 3-51, 2-62, 26-54, 

3-66, 8-09. 

In this group the number 26-54 seems 
to be a stranger. How can we be sure 
it is all right to reject it from the group 
or to make it the subject of a special 
enquiry? The test is to subtract the 
smallest observation in the group from 
the largest, first including the sus- 
pected stranger and then excluding the 
suspected stranger. In this case we get 
26-54—1-04=25-50 
and 
9-72—1-04= 8-68 

The ratio of these ranges is about. 3. 
If the range with the _ suspected 
stranger is at least twice the range 
without the suspected stranger, then 
the suspected stranger does not belong 
to the group. The statistical test does 
not of itself, however, provide sufficient 
justification for rejecting the suspect 
figure. Some physical reason, such as 
abnormal conditions under which the 
particular figure was obtained, must be 
discovered before analysis of the data 
can safely proceed. 

Example D— 

10-3, 11-5, 3-1, 13-7, 14-3, 13-8, 11-9 

Is 3-1 a stranger? 

The range including 3-1 is 

14-3—3-1=11-2 

The range excluding 3-1 is 

14-3—10-3=4-0 
12 


This is more than 2, hence 3-1 is a 
stranger. 


Another Test for Association 


When an association or correlation 
is suspected between two groups of 
numbers, say between grain size and 
tensile strength, a graph is often 
plotted, as in Fig. 1. With such a 
graph, another simple statistical test 
can be carried out without the need to 
use the criginal data. This is the kind 
of test which can be used by a senior 
metallurgist looking at the results 
which his juniors have plotted. 

Let us suppose that there are 26 
observations. A_ horizontal line is 
drawn which divides them in half, so 
that there are 13 above and 13 below it. 
A vertical line is also drawn to divide 
them in half, so that there are 13 to 
the left of it and 13 to the right of it. 
The graph is then as illustrated in 
Fig. 2. A ruler is then placed hori- 
zontally and moved downwards from 
the top, counting the number of 
observations in the top-right quadrant 
B, before an observation occurs in the 
top-left quadrant A. In Fig. 2 there 
are five. The ruler is then placed verti- 
cally and moved from right to left and 
the number of observations in the top- 
right quadrant B is counted before 
coming to an observation in the 
bottom-right quadrant D; in this 
example there are two. A similar pro- 
cedure is then applied to the two lower 
quadrants and the two left-hand quad- 
rants, and it is found that the total 
comes to 14. It has been worked out 
that, with a score equal to or greater 
than 11, the correlation is significant. 

Of course, if there are only a few 
results, as in the above example then 
the 2\/N criterion can be used in this 
situation. The number of points in one 
opposed pair of quadrants is compared 
with the number of results in the other 
opposed pair. 

Thus, in Fig. 2 the number of results 
in the quadrants B and C enclosed by 
the full lines is compared with the 
number of results in the quadrants A 
and D as below: 


No. in B and C = 20 
No. in AandD = 6 
Difference = 14 

Sum = 26 


Twice square root sum = 2/26 
= 10 approx. 


The correlation is again shown to be 
significant. Both tests can, therefore, 
be used in interpreting graphical 
results, but where there are many 
points and the density in the centre of 
the graph is very high the method of 
moving the ruler and counting :—the 
so-called ‘quadrant sum’ test is much 
quicker and easier to apply than the 
2VN test. 


Comparison of Groups with 
Unequal Numbers 


The 2/N test only applies when 
there is either a single group of num- 
bers as in testing for a significant 
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change in average or two equal groups 
as in association or trend or testing 
for a significant difference in average 
between two equal groups. It cannot 
be applied when testing for a signifi- 
cant difference in average between two 
unequal groups. 
Consider the following situation: 


Tensile strength in tons /in? 
Alloy A Alloy B 


12-0 


The 2\N criterion cannot be applied 
here because two more results have 
been obtained for alloy A than for 
alloy B. The solution is not to chop 
off the last two results for A because 
this is wasting information and if the 
2/N criterion is applied it gives a non- 
significant result which is, in fact, 
untrue. 

The method to apply is to find the 
highest observation and the lowest 
observation in each group. For A the 
highest observation is 12-2 and the 
lowest is 9-0. For B the highest obser- 
vation is 11-4 and the lowest is 8-0. We 
then find the number of observations 
in the A group which are higher than 
the highest in the B group. (It is 
obvious that the highest and lowest 
figures of the A group are higher than 
those of the B group.) In the A group 
there are five observations (12-0, 11-8, 
11-6, 11-5, and 12-2) higher than the 
highest observations in the B group. 
There are also three observations in the 
B group (8-0, 8-9, 8-5) lower than the 
lowest observation in the A _ group. 
We add the 5 and 3 and get a score 
of 8. 

Professor Tukey® of Princeton Uni- 
versity has worked out that if the score 
is equal to or greater than 7 it can be 
said that the difference is significant, 
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The score in the example chosen is 8, 
so that it is significant. 

All the tests given have been for a 
significance level of 1 in 20 or 
5 per cent. That is, when using these 
tests a chance effect will only be judged 
to be significant and real with a 1 in 
20 risk. If it is required to run a higher 
or a lower risk then the criteria are 
given in Table I. 


Conclusion 
These tests are all ones which can 
be memorized easily, or noted in a 


Aluminium-Tin Bearing 


alloy has been used for bearings 

in place of conventional materials, 
such as Babbitt metals (both lead- and 
tin-based) and bronzes, for a number 
of years in Europe and the United 
States and it is being increasingly used 
in this country. Davy and United 
Engineering Company Ltd. are now 
offering aluminium-6} per cent tin 
alloy bushes in the Morgoil specialized 
bearing system for rolling mills as an 
alternative to white-metal steel-backed 
bearings since aluminium-tin alloy has 
been found to be technically and 
economically acceptable for specialized 
applications such as this. 

Morgoil bearings with aluminium- 
tin bushes have been fitted on the 
back-up rolls of 7 ft. and 12ft. steel 
rolling mills in this country. One mill 
has recently completed three years’ 
service, during which time more than 
500,000 tons of steel were rolled, and 
when the bearings were examined they 
were found to be in good condition. 
Bushes for bearings of this type are 
cast from Noral 730 aluminium alloy 
supplied by Northern Aluminium 
Company Ltd., this alloy being particu- 
larly suitable as a bearing material 
where high loadings and speeds are 
encountered and where adequate 
lubrication is available. A bush 36 in. 
in diameter and weighing 800 lb., fitted 
on a 7 ft. mill is shown in the accom- 
panying illustration. Other ferrous and 
non-ferrous metal-rolling mills in this 
country and in Europe have been fitted 
with aluminium-tin bushes either as 
part of a specialized bearing system, 
such as Morgoil, or as plain bearings. 


H OW-TIN-CONTENT aluminium 


diary, and used when examining data 
to extract their significance more pre- 
cisely than using intuition. It must be 
emphasized, however, that they are 
only a kind of statistical first aid and 
that proper statistical analysis using 
more conventional methods should 
always follow if the full meaning of the 
data is to be extracted. 

They are certainly better than 
nothing, however, and if this article 
has helped to stimulate interest in 
statistical methods among metallurgists 
and has encouraged them to use, first, 


Noral 730 is composed of 6} per cent 
tin, 2} per cent silicon and 1 per cent 
copper, with the remainder aluminium; 
it has a 0-1 per cent proof stress of 
4 tons/in*, an ultimate tensile stress of 
10 tons/in*, and has been specifically 
developed for solid bearings, i.e., bear- 
ings that donot need a backing material 
to give strength. The qualities of tin 
as a bearing material are combined 
with the strength of aluminium to give 
excellent wearing characteristics. With 
a thermal conductivity three times 
greater than that of steel and five times 
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these simple tests and then, later, 
more advanced tests it will have done 
its job. 

A list of references and a bibliography 
is attached so that further study of the 
subject can be made. 
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Alloys 


greater than Babbitt metal, Noral 730 
is plastic enough to conform to any 
normal misalignment, it embeds par- 
ticles easily and is, therefore, highly 
suitable for heavy duty machinery such 
as rolling mills. These properties 
enable it to be used economically for 
bushes in diesel engines, hydraulic 
presses and pumps, electric motors, 
cranes, dredgers, lathes and combine 
harvesters; applications that have been 
successful in the United States, but for 
the majority of which this alloy is as 
yet untried in this country. 
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Finishing Supplement 


Immersion Plating on Zircaloy-2 


By L. R. KOHAN 


A number of immersion plating baths, for plating copper, iron, tin and nickel on Zircaloy-2, 
involving hydrofluoric acid, were formulated by Westinghouse Atomic Power Division, and 


evaluation work was continued at the Armour Research Foundation. 


The results of 


these investigations are described here, but deposition of other metals is also possible. 


FFORTS have been made to 
BE deposit a uniform coating of 

a desired imetal (e.g. copper, 
iron, tin, and nickel) on Zircaloy-2 
(1/5 per cent tin, 0-12 per cent iron, 
0-10 per cent chromium, 0-05 per cent 
nickel, balance zirconium).  Electro- 
plating could not be utilized since the 
thickness of such a coating would be 
expected to vary considerably over 
4 to 6 ft. flat sections. Immersica 
plating, if possible, would provide a 
method of obtaining a uniform coating, 
easily controllable to the desired 
specification of +0-03 mil. 

Generally, immersion coatings are 
of the order of one or two atoms in 
thickness. In the replacement plating 
of Zircaloy-2 the deposit is quite 
porous, thus allowing an appreciable 
build-up in thickness. Surprisingly, 
adhesion is quite good. This may be 
due more to mechanical bonding than 
to chemical bonding, since the Zircaloy 
becomes somewhat etched during the 
plating process. 

Theoretically it should be possible 
to immersion deposit any metal more 
noble than zirconium. 

Since the condition of the surface to 
be plated affects the uniformity of the 
coating to a great extent, a method of 
pretreatment was formulated from 
which reproducible surface conditions 
could be obtained. The method 
employed was as follows: 

(1) Vapour blasting with 350 grit 
material. 

(2) Cathodic electrolytic cleaning in 
a suitable proprietary alkaline cleaner. 
(a) Concentration, 45 gm/L; (b) Tem- 
perature, 88°C.; (c) Current density, 
100 amp/ft?; (d) Time, 1 min. 

(3) Water rinse. 

(4) Pickling. (a) Composition: HF 
(48 per cent) 1 part, HNO, (conc.) 
9 parts, H.O 10 parts; (b) Temperature, 
room (approximately 78°F.); (c) Time, 
30 sec. 

(5) Water rinse. 

(6) Immersion plate. 


Copper Immersion Plating 


Preliminary research had formulated 
a bath for the displacement plating 
of Zircaloy-2 by copper. The com- 
position of this bath was: 

Cu(NO, ).-3H:O 


Operated at room temperature, with 
air agitation, the solution produced a 


coating which was acceptable in 
appearance. It was found that thick- 
ness control was somewhat difficult. 
Therefore, the hydrofluoric acid con- 
centration was reduced to 25 mL/L 
of water. Copper thickness became 
much easier to control with this 
change. 

Once an_ acceptable immersion 
copper bath was found, it became 
necessary to determine what effects 
were introduced by changing bath 
variables, such as agitation, tempera- 
ture, hydrofluoric acid concentration, 
PH, and cupric ion concentration. For 
this study, a tank was constructed 
which would provide uniform agita- 
tion. Fig. 1 shows the geometry of the 
tank used for the investigations. The 
first variable to be investigated was 
agitation. After pretreatment as pre- 
viously discussed, two runs were made 
with the flow of nitrogen gas varied 
between 0 and 16 L/min. Five 
specimens of Zircaloy-2, measuring 
1 in. x 2-375 in. x 0-40 in., were plated 
simultaneously in each run. 

Copper thickness varied consider- 
ably in the 15 min. of plating, depend- 
ing upon the amount of agitation. 
When no agitation was present, a thick- 
ness of only 0-034 mil was obtained; at 
a flow of 16 L/min., 0-176 mil of 
copper was deposited. 

Uniformity between specimens was 
quite good, with optimum uniformity 


observed between 7 and 10 L/min. 
flow rate. 

In order to determine the exact 
relationship of solution temperature to 
plating rate, a series of tests was run in 
which the copper bath temperature was 
raised from 80°-130°F. in 10°F. inter- 
vals. Agitation and hydrofluoric acid 
concentration were kept constant at 
10 L/min. of gaseous nitrogen and 
2-5 mL/L hydrofluoric acid, respec- 
tively. Pretreatment was, of course, 
identical with that described. Three 
separate runs were made, with a fresh 
bath used for each run. 

Results showed that the relationship 
between plating thickness and bath 
temperature is linear. A total differ- 
ence of 0-05 mil was caused by raising 
the bath temperature from 80°-130°F., 
with a plating time of 15 min. These 
experiments indicate that small varia- 
tions in the bath temperature would 
cause no drastic changes in the rate of 
copper deposition. 

Since such small changes in copper 
thickness were observed with changes 
in temperature, 100°F. was chosen for 
all further studies, as this temperature 
would be convenient in production. 

The hydrofluoric acid level has a 
very great effect on the rate of copper 
deposition. For this study, tempera- 
ture and gaseous nitrogen agitation 
were kept constant at 100°F. and 
10 L/min. of wet nitrogen respec- 
tively. The hydrofluoric acid concen- 
tration was varied from 1 to 5 mL/L. 
Using a fresh bath for each run, three 
test runs were made. 

A very rapid increase in the copper 
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plating thickness occurs with small 
increases in the concentration of 
hydrofluoric acid, lessening as the 
hydrofluoric acid level approaches 
4 mL/L. 

In each of the three runs the copper 
thickness was well within the +0-03 
mil tolerance expected for each level 
of hydrofluoric acid. 

When the hydrofluoric acid concen- 
tration was used above 4 mL/L it was 
noted that the copper deposit did not 
present quite as uniform an appearance 
as produced at the lower concentra- 
tions. In some cases, bare areas of 
Zircaloy about the size of pinheads 
could be seen on the plated surface. 
Therefore, it was decided that the 
hydrofluoric acid at 2-5 mL/L in all 
likelihood, would produce the optimum 
coating. 

Under the same conditions for 
plating as used previously (i.e., 100°F., 
15 min., 2-5 mL/L hydrofluoric acid, 
and 10 L/min. of nitrogen for agita- 
tion), the cupric nitrate concentration 
was varied between 5 and 70 gm/L. 
When the Cu (NO,).-3H.O level was 
5-10 gm/L, the thickness of the deposit 
was lower than the average for the 
remaining runs. The plating thickness 
obtained is quite constant (+0-02 mil) 
between 30 and 70 gm. of cupric nitrate 
per litre of water. Below this range 
the rate of plating drops off appre- 
ciably. It was also found that adhesion 
of the copper deposit was poor at the 
lower values. 

Since very little change was noted in 
the immersion plating characteristics 
of the bath at the various cupric nitrate 
concentrations above 30 gm/L, it was 
felt that the use of 50 gm/L as the 
cupric nitrate concentration would be 
preferred. This would allow a very 
wide latitude in controlling the bath 
and would be the minimum level 
needed to provide an adequate safety 
factor. 

For the final study of the immersion 
copper plating process, large sheets of 
Zircaloy-2 were plated in a bath with 
the following concentrations and con- 
ditions : 

Cu(NO,).-H.O 

¥" — per cent) 


dat 
Nitrogen Agitation Flow 
10 L/min. 


In each run 100 to 200 in? of material 
were plated until a total of 1,271 in? 
was processed. The first run produced 
a thickness of 0-359 mil, which was a 
considerably higher value than that 
produced by any succeeding run. In 
the final run, the thickness of copper 
deposited was only 0-055 mil. When 
plating thickness is plotted as a func- 
tion of area of Zircaloy-2 plated, a sharp 
decrease in thickness is evident, with 
each additional run, until a slight 
levelling off of the curve occurs as the 
thickness nears 0-10 mil. 
Determinations were also made on 
the actual amount of copper deposited 
from the bath. The solution originally 


contained 197-5 gm. copper, and 30 gm. 
were deposited at the end of the test, 
thus only 17-7 per cent of the available 
copper was used. 

While it appears that the effective- 
ness of the bath has practically ceased 
when oniy 17-7 per cent of the copper 
has been removed, plating rate can be 
increased through the addition of 
hydrofluoric acid. 

At the completion of the study of the 
effect of depletion of copper, a white 
precipitate was found in the bottom 
of the plating tank. This precipitate 
was analysed spectrographically and 
found to be ZrO, with minute amounts 
of aluminium, copper, magnesium, 
nickel, antimony, silicon and zinc. The 
analysis showed the precipitate to con- 
tain 36-9 per cent Zr as ZrO.. 

In the studies of the different vari- 
ables, pH measurements were made as 
a matter of course during each run. 
Changes in pH were found to be 
insignificant in all cases except the 
depletion studies. There, the pH 
dropped from 1-61 after the first run 
to 1-08 after the eighth. Generally, 
though, such a change in pH should 
not have much effect, if any, on the 
general plating process. 

From the data and experimental 
work it is evident that immersion 
copper plating on Zircaloy-2 can be 
carried out without fear of major diffi- 
culties in controlling the process. While 
it is true that the life of the bath may 
be somewhat limited due to the build- 
up of dissolution products of the 
Zircaloy, this should not prove to be 
a great deterrent when considering the 
uniformity of the immersion coating 
process and the ease of thickness 
control. Life of the bath can be 
extended by the addition of hydro- 
fluoric acid as work is processed. 

The actual chemical process of 
plating probably involves two main 
reactions, the first being the actual 
replacement of the zirconium by 
copper: 

Zr + 2Cu(NO,). + 6HF 

—2Cu + H.ZrF, +4HNO, 


and the second being the further 
reaction of the H.ZrF, complex with 
water : 

H.ZrF, + 2H,O-ZrO, + 6HF 

Thus, it can be seen that there is no 
loss of hydrofluoric acid during the 
process, but rather a “tying up” of the 
fluoride ion in the formation of the 
ZrF, complex ion, which is readily 
soluble in the bath. Of course, as 
additional Zircaloy-2 is plated, more 
zirconium is dissolved in the bath and 
the concentration of zirconium ion 
increases. It was found that the zir- 
conium concentration was 2-1 gm/L 
after the depletion studies. 

In a replacement plating process the 
efficiency generally decreases as the 
concentration of dissolution products 
increases. With the immersion copper 
bath, some of the dissolved zirconium 
is removed as a ZrO, precipitate; but 
very little of the oxide is formed when 
compared to the amount of zirconium 


Metal Industry, 25 December 1959 


being replaced. The increase in the 
zirconium concentration is probably 
the primary cause for the reduction in 
the copper deposition rate. 


Iron Immersion Plating 


Attempts were made to immersion 
plate iron with the following a 


FeCl,-4H.O gm. 
CH,CHOHCOOH £(lactic said 
10mL 


"4 pha high temperature poly- 
ethylene tank heated by a 2 kW 
tantalum-sheathed heater was used. 
Temperature was kept constant at 
boiling. This also provided vigorous 
agitation. With this bath, the dissolu- 
tion of Zircaloy-2 proceeded at a much 
faster rate than would normally occur 
for the replacement process. Very 
heavy pitting of the samples was 
encountered and the coating had a 
coarse appearance. 

In an attempt to improve the immer- 
sion iron plating process another bath 
composition was prepared: 

FeCl,-4H,O 

CH,COONa-3H.O 

(sodium acetate) 
ys yg per cent) 


10 gm. 


ice again, temperature and agitation 
were maintained by boiling. By means 
of this solution, the severe etching was 
eliminated and an adequate iron 
plating rate was achieved. 

Since the plating operation is accom- 
plished at boiling, it became obvious 
that this might present a problem in 
production. Therefore, attempts were 
made at lowering the plating tempera- 
ture. Coupons were immersed for 
plating at 140°F. and 170°F. Very 
thin spotty coatings resulted. These 
were inadequate in thickness and 
uniformity for diffusion bonding 
operations. 

Varying the hydrofluoric acid con- 
centration from 1 to 5 mL/L produced 
dramatic differences in the rate of iron 
deposition. The plating rate rises 
rapidly with each addition of hydro- 
fluoric acid until a concentration of 
4 mL/L is reached. With the next 
addition a slight drop in plating 
thickness is noted. 

In order to minimize the effects of 
evaporation during the determination 
of the effect of ferrous chloride con- 
centration, a fresh bath was prepared 
for each level of ferrous chloride. This 
also eliminated possible losses of 
hydrogen ion through the formation 
and evaporation of acetic acid. Results 
were similar to those found when vary- 
ing copper nitrate concentration. 

As in the study of immersion copper 
plating, an iron bath was prepared and 
large areas of Zircaloy-2 were plated 
until the plating rate had been reduced 
to an insignificant amount. Plating 
time for each run was 30 min., and a 
total of eight runs was made. 

Approximately 0-221 mil of iron was 
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deposited during the first half hour. 
The thickness dropped to only 
0-038 mil after 920 in? of Zircaloy-2 
was plated. These results are quite 
similar to those encountered during the 
copper depletion studies, except that 
the thickness does not level off quite 
as fast. 

Once again, the actual amount of 
metal deposited from the bath was 
determined. Although 17-7 per cent of 
the available copper was deposited 
before the thickness became insignifi- 
cant, only 6 per cent of the available 
iron was reduced from the bath. It 
is obvious that the effectiveness of the 
bath has virtually ceased when only a 
small portion of the available iron is 
used. As in the copper process, an 
addition of hydrofluoric acid to the 
bath will result in an increase in the 
plating rate. 

The problem of control of the 
immersion iron plating process is 
somewhat greater than in the case of 
the 100° F. copper bath, but is not 
insurmountable. For laboratory work, 
a lid was used with the high-tempera- 
ture polyethylene tank. This cover 
was concave, thus allowing cold water 
to be circulated in it and, in effect, 
forming a condenser to _ prevent 
evaporation. Since the cover did not 
form a tight seal, some evaporation did 
occur. 

Another difficulty encountered was 
in drying after plating. If the plated 
sample was allowed to remain wet for 
a few minutes after removal from the 
plating tank, it would begin to rust. To 
stop the formation of rust, samples 
were quickly water rinsed and placed 
in a tank containing absolute alcohol. 
They were then semoved and dried by 
means of a hot-air dryer. After dry- 
ing, they were carefully wrapped and 
placed in a desiccator. Once this drying 
method was introduced, rusting ceased 
to be a problem. 

The plating reaction is probably 
somewhat similar to that in the immer- 
sion copper plating process. It was 
noted that the free acid remained quite 
constant after dropping slightly at the 
beginning. It is thought that this 
decrease is most likely caused by the 
evaporation of acetic acid which forms 
in the bath. If this is true, there would 
be no loss in acid during the plating 
and the reaction might be: 

Zr + 2FeCl, + 6HF 

~>2Fe + H.ZrF, + 4HCl 

Very often, a dark brown precipitate 
was found in the plating solution. 
Analysis showed it to be 66-44 per cent 
iron as Fe(OH), and Fe.O,. In some 
instances, little or no precipitate was 
found to be present. No explanation is 
offered for this. 


Tin Immersion Plating 


Another of the materials studied for 
the diffusion bonding process was tin. 
Studies in immersion tin plating led 
to the formulation of the following 
solution : 


SnCl,-2H,O 
CH,COONa:3H.O 


(sodium acetate) 10 gm. 


Air agitation and a temperature of 
205 °F. were used. 

The deposit produced was crystalline 
in appearance and quite adherent. It 
could only be removed by scraping 
with a sharp object. Plating thick- 
nesses of 0-2 mil were produced in 
30 min. 


Nickel Immersion Plating 


For nickel immersion plating the 
plating conditions used are as follows: 

(1) Composition— 

NiCl,-6H.O . 

CH,COONa-3H.O 
(sodium acetate) 

HF (48 per cent) 

H.O 

(2) Temperature, boiling (to provide 
both agitation and constant tempera- 
ture). 

(3) Time, 35 min. 

(4) pH, 4 to 5. 

With the above plating bath, the 
deposition of nickel is quite rapid 
during the first few minutes but, after 
20 min., the rate is reduced consider- 
ably. After approximately 40 min. the 
deposition virtually ceases, although 
not entirely. 

In order to determine the uniformity 
of coating thickness, standard size 
plates of Zircaloy-2 were nickel-plated 
for various lengths of time in the 
violently agitated, boiling plating bath. 
Results showed the variation in the 
thickness over the surface to be no 
more than +0-03 mil, and in most cases 
less. 





Bright Bronze Plating 


ECENT work in the laboratories 
R« the Tin Research Institute has 

shown that, when bronze anodes 
contain certain amounts of lead, bright 
deposits result after a brief working-in 
period. The amount of lead that is 
necessary to give satisfactory bright 
deposits that are free from brittleness 
but retain their brightness up to a 
thickness of 0-003 in. to 0-004 in. (on 
steel) has been found to be between 
0-2 and 0-4 per cent. With higher lead 
contents, brittleness occurs at lower 
thicknesses; with an anode containing 
0-75 per cent lead, for instance, the 
limiting thickness was found to be of 
the order of 0-0005 in. 

The tests were conducted for effective 
periods of between 40 and 90 amp/hr. 
for each litre of electrolyte and, apart 
from an initial working-in period of up 
to 5 amp/hr., the deposits remained 
fully bright over the whole period. 
Normal cathode efficiencies were 
obtained at 30 amp/ft?, and the anode 
efficiencies were high; the deposits 
contained about 0-1 per cent lead, and 
were bright within the range of thick- 
ness tried (0-0001-0-015 in.). 
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Men and Metals 


We are informed by The British 
Oxygen Company Limited that Sir 
Owen Wansbrough- Jones, K.B.E., 
C.B., has been appointed a director of 
the company. 

An invitation from the Metal Physics 
Committee of the Institute of Metals 
to lecture on “Solidification of Alloys” 
has been accepted by Dr. W. C. 
Winegard (Associate Professor of 
Metallurgy in the University of 
Toronto). The lecture will be given 
on February 10 next year at the insti- 
tute’s headquarters in London. 


From Atlas Copco (Great Britain) 
Ltd. we learn that Mr. T. M. Horn is 
retiring from the position of manager 
of the company’s Leeds branch at the 
end of this year. He is being succeeded 
by Mr. A. W. Tombleson, from the 
Manchester branch. Mr. W. Hossent 
has been appointed manager of the 
new branch which is being established 
in Newcastle. 


At the annual meeting of the 
Aluminium Industry Council, which 
was held last week, Mr. H. G. 
Herrington, C.B.E., was re-elected to 
serve a further term as chairman of the 
Council. 

Chairman of Baker Perkins Limited, 
Me. A. 1. Eee, CBs, . Ee. 
M.I.Mech.E., has been elected Presi- 
dent of the British Engineers’ Associa- 
tion. The retiring President, Sir 
Edward Thompson, J.P. (chairman and 
joint managing director of John 
Thompson Limited) has been elected 
honorary treasurer. 


It has been announced by Efco 
Limited that Mr. George B. Cooke and 
Mr. J. S. Morton have been appointed 
to the board of the company. 


News from Head Wrightson Pro- 
cesses is that Mr. G. P. Davidson has 
been appointed managing director with 
effect from February 1 next. The 
services of Dr. R. C. Fisher, the retiring 
managing director, are being retained, 
and he will act as advisor on nuclear 
research reactors and other nuclear 
projects. 


On January 1 next, Mr. Richard 
Summers, chairman of John Summers 
and Sons Limited, will take office as 
President of the British Iron and Steel 
Federation. 


A senior lecturer in metallurgy at 
Birmingham College of Technology, 
Dr. John C. Wright, B.Sc., Ph.D., has 
been appointed Reader in Industrial 
Metallurgy at the college. Dr. Wright, 
who is 29 years of age, commenced his 
career as a research assistant in the 
Development and Research Depart- 
ment of the Mond Nickel Company 
Limited. After a year as technical 
officer in the Research Department of 
L.C.I. Metals Division, Mr. Wright 
became Senior Research Fellow at 
Wolverhampton and _ Staffordshire 
College of Technology. 








Above : Loading titanium reds into the G.W.B. 
furnace at the Waunarlwydd Works of 1.C.I. 
Metals Division. The charging tables are 
visible beneath the overhanging charging 
machine, and in the foreground can be seen 
stacks of titanium billets 


UCH new equipment is being 

brought into use as the use of 

titanium increases. One new 
installation, at the #Waunarlwydd 
Works of Imperial Chemical Industries 
Ltd., Metals Division, is an electric 
batch furnace for the treatment of 
titanium rod, which was designed and 
built by G.W.B. Furnaces Ltd., of 
Dudley, Worcs. 

The G.W.B. furnace was designed 
for the annealing, hardening and tem- 
pering of titanium rod in lengths up 
to 12 ft. 6in. from 0-4in. to 2-5in. in 
diameter. With a rating of 150 kW 
in two independent automatically con- 
trolled zones, the unit is employed for 
treatments within the temperature 
range of 800°—1150°C., varying 
according to the type of heat-treatment 
and the charge characteristics. The 
equipment consists of the batch fur- 
nace itself, an overhanging charging 
machine, traversing on rails in front of 
the furnace, a quench tank, a set of 
loading /unloading tables and the neces- 
sary instrumentation and switchgear. 

The batch furnace is of the side 
charging type, specially designed to 
give maximum support to the charge, 
and allow speedy charging, discharging 
and quenching. Its effective dimen- 
sions are 12ft. 6in. longx3ft. 6in. 
wide x 6 in. charge height. The furnace 
casing is of sheet mild steel suitably 
braced with strong rolled sections. A 





robust understructure supports the 
furnace clear of the ground and 
substantial cross-bracings are fitted at 
both the top and bottom of the casing. 
High grade refractory bricks, backed 
by a layer of semi-refractory insulation 
and a layer of insulating bricks, line 
the heating chamber throughout. The 
insulated hearth is fitted with a series 
of firebrick piers forming grooves for 
accommodating the arms of _ the 
charging machine. 

To provide the heating, nickel- 
chromium strip heating elements are 
arranged in the roof and hearth of the 
heating chamber. Those in the roof 
are supported by a special hook sus- 
pension method which provides maxi- 
mum support and dissipation of heat. 
Hearth elements are accommodated on 
specially shaped refractory element 
supports located in the hearth itself. 
The furnace is designed for a maxi- 
mum temperature of 1150°C. The 
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Below: The G.W.B. furnace with the charging 
machine in the quenching position 


temperature uniformity achieved in a 
charge covering the hearth at 1000°C. 
was better than plus or minus 10°C. 
The furnace is also suitable for use at 
700°C. with a maximum variation over 
the hearth not exceeding plus or minus 
10°C. as measured by a grid of thermo- 
couples attached to a test framework 
covering the maximum charge limits 
on the hearth. 

Special attention was paid to the 
design of the furnace vestibule which 
is supported by an open channel girder 
at the front edge throughout the entire 
length, the girder being heavily 
gussetted and fixed to the main frame- 
work of the furnace casing. A heat- 
resisting material tee section is sus- 
pended from the roof cross-bracings 
for supporting both the rear edge of 
the vestibule and the arch brickwork. 
A drop-type, cast framed door, fully 
insulated and counterbalanced, is 


(Continued on page 456) 
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New Plant & Equipment 





Gravity Casting 


SING inexpensive dies and 
[ simple in operation, a gravity 

die-casting machine has been 
introduced by the Foundry Division of 
Electric Resistance Furnace Co. Ltd., 
Netherby, Queens Road, Weybridge, 
Surrey. 

The machine has a two-way cylinder 
for closing and clamping the dies, and 
requires only a supply of compressed 
air for its operation. The die heating 
and cooling arrangements of conven- 
tional gravity die-casting machines are 
not required, the dies are made in a 
grade of Meehanite to withstand 
thermal shock, and the machine is used 
in banks of sufficient numbers to allow 
time for natural cooling. 

Dies are designed by the company 
from customers’ drawings and supplied 
ready for insertion into the casting 
machine. They are made by the “true- 
to-form” as-cast technique at approxi- 
mately one-quarter the cost of 
machined dies. 

The “Efco” die-casting machine has 
an overall length of 3 ft. 10in., is 9 in. 
wide, and stands at a convenient height 
for pouring. It will accommodate dies 
up to 10in. by 8in. in face area. A 
bank of five machines with gangways 
and stillage/bogie room occupies a 
floor space of about 8 ft. by 8 ft. 


Sintering 


OR operation at temperatures up 
to 1,650°C. with a hydrogen 
atmosphere, a heavy duty sinter- 
ing furnace has been designed and 


manufactured by Royce _ Electric 
Furnaces Ltd., Sir Richards Bridge, 
Walton-on-Thames, Surrey, for a 
special application. 

The heating chamber is a replace- 
able tube of fused alumina, 5 in. inside 
diameter, 32 in. heated length. Fused 
alumina tiles housing the heavy section 


Below : The Efco gravity die-casting machine 


Right : The Royce heavy duty sintering furnace 


molybdenum heating elements sur- 
round the tube along the heated length 
and also support the tube, allowing 
free dissipation of heat and providing 
mechanical strength. A special high- 
temperature insulation of porous 
alumina behind the bricks is backed 
by graded thermal insulation, reducing 
heat losses to a minimum. 

Failure of the work tube, due to 
thermal shock, or stress from the 
charge load does not, with this new 
arrangement, cause failure of the heat- 
ing elements. Conversely, the work 
tube is unaffected by an _ electrical 
failure of the elements, which can be 
replaced individually in the segmental 
pure alumina tiles. A further advan- 
tage of this new design is that 
considerable sensible heat is absorbed 
in the refractory lining, acting as a heat 
reservoir. This serves to even out the 
heat distribution and, coupled with 
the mechanically strong construction, 
makes the furnace very suitable for 
heating heavy loads. 

The cylindrical furnace casing is 
constructed of heavy gauge mild steel 
plate, with removable end covers, the 
whole being gas-tight. At the charging 
end, an extended solid drawn tube acts 
as a preheat-purging chamber; the exit 
chamber is water-cooled to ensure that 
a charge is below oxidation tempera- 
ture before leaving the furnace. 

Atmosphere of hydrogen or cracked 
ammonia is fed through an inlet under 
the furnace to distribution pipes in the 
thermal insulation in the base. The 
gas percolates through the insulation, 
absorbing heat, and is, therefore, pre- 
heated before entering the work tube. 
Auxiliary inlets are provided in the 
main furnace casing, and between 
heating and cooling chambers, to allow 
an increase in the gas flow when doors 
are opened for charging or discharging. 
A “burn-off” at both doors consumes 
excess hydrogen and prevents ingress 
of oxygen. 

Heating is divided into two indepen- 


dent, automatically controlled zones 
along the length of the heating 
chamber. Automatic temperature con- 
trol, mounted in a separate control 
desk, comprises three-position, indicat- 
ing-type temperature controllers 
operating motorized voltage regulators 
giving stepless variation of the low 
voltage element supply. By this means 
the current is not switched off when 
controlling at the preset temperature. 


Dust Extraction 


: ipo an exclusive licence 
arrangement, and in collabora- 
tion with the German company 

of Otto Hubbe, Keith Blackman Ltd., 

Mill Mead Road, Tottenham, London, 

N.17, are now manufacturing the 

Fischer automatic dust filter. This 

filter is available in two basic types, 

one of square section containing 24 

rectangular filter “pockets” and the 

other of circular section containing 27 

circular filter sleeves. 

In operation the dust-laden air enters 
the filter and passes down into the 
collection hopper, where the heavy 
particles are settled out. The air then 
passes through the fabric filter pockets 
in the filter chamber, where the 
remaining dust is trapped while the 
clean air passes out at the clean air 
outlet and into the main extraction 
duct leading to the fan, the filter 
chamber always operating under 
suction. 

For fully automatic cleaning, two or 
more filters are installed adjacent to 
one another, the number depending on 
the volume of air and dust passing 
into the filters. At predetermined 
intervals, which depend on the con- 
ditions under which the plant is 
operating, a motor-operated damper in 
one of the filters causes the dust-laden 
air to by-pass the filter, which then 
undergoes its cleaning cycle. This 
same motor simultaneously opens 
another damper and air is drawn 





through the purging air inlet into the 
filter chamber (which is under suction), 
passes through the pockets in the 
reverse direction (from outside to 
inside), carrying the collected dust into 
the main dust collection hopper, where 
most is deposited. The purging air 
then enters the inlet duct to be mixed 
with the dust-laden air, which is being 
directed to the adjacent filters which 
are meanwhile in normal operation. 

While the reverse process is taking 
place, a unique high frequency vibrat- 
ing mechanism agitates the pockets in 
a horizontal plane to dislodge the dust 
particles clinging to the filter bags. At 
no time is the filter fabric subjected to 
the stresses often caused by the “con- 
certina” effect of vertical shaking gear. 
Thus, the “Tornado”-Fischer filter 
sleeves or pockets have a much longer 
life, reducing maintenance and replace- 
ment costs to a minimum. 


Remote Viewing 


SAFETY periscope has been 
A added to the range of remote 
and indirect viewing equipment 
made by P. W. Allen and Co., of 
253 Liverpool Road, London, N.1. 
This safety periscope, the Allen type 
A.201, is for the use of observers when 
closely viewing equipment and pro- 
cesses through sight glasses in pressure 
vessels, furnaces, chemical plants, etc., 
where danger of serious injury may 
arise in the event of window breakage. 
Using this instrument, the observer 
can stand well clear of the window in 
a.safe zone and yet have his “eye” 
right up to the sight glass. 
The Allen A.201 consists of a peri- 
scopic optical system of unit power 
with a field of view of 35°, fully cor- 


Left: The ‘‘ Tornado’’- 
Fischer automatic 
dust filter unit 


Right: The A.201 
safety periscope in use 


rected and free from distortion. The 
optics are contained in a metal tube 
30 in. long and 14 in. diameter, fitted 
at one end with a rubber eye shield 
and focusing sleeve, and at the other 
with a 90° prism. Objects between 3 in. 
and infinity from this prism can be 
focused, with great depth of focus at 
any setting. 
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A 90° eyepiece is available for use 
when the periscope has to be held 
horizontal at a level lower than the 
eye. Low voltage high intensity spot 
lights are also available to fit on the 
end of the periscope for use when 
viewing equipment inside pressure 
vessels which are without internal 
lighting. 





Charpy V-notch impact test (B.S. 131: 
Part 2:1959). Price 4s. 
PECIFYING the conditions for 

carrying out the Charpy V-notch 
impact test, this publication has been 
issued as Part 2 of the British Standard 
on the notched bar testing of metals. 

Whereas the previous edition of the 
standard gave only nominal dimensions 
of test pieces, the new edition gives 
dimensions with appropriate machining 
tolerances. The tolerances for ferrous 

test pieces are in accordance with a 

Recommendation of the International 

Standards Organization, but for non- 

ferrous materials a more restrictive 

tolerance has been applied to control 


the dimensions of the test piece. 

Three new subsidiary test pieces 
have been specified to replace the two 
specified in the previous edition and 
these are intended for use when it is 
impossible to obtain a standard test 
piece from the material available. Two 
of the sizes selected meet the particular 
requirements of manufacturers of tubes. 

The structural and dimensional 
aspects of the testing machine are fully 
dealt with; and an appendix gives 
recommendations for its installation. 

Copies of the above - mentioned 
standard may be obtained from the 
British Standards Institution, 2 Park 
Street, London, W.1. 





Heat Treating Titanium —continued from page 454 


tank in order to insert the charge into 
the furnace hearth. A series of fixed 
horizontal arms, which support the 


arranged to clamp over the furnace 
vestibule. The clamping device em- 
ployed consists of a metal buffer bar 
running across the outer face of the 
door, and attached at either end to the 
furnace casing. The inner face of this 
buffer is fitted with wedge-shaped 
metal sections at intervals along its 
length which marry up with similar 
wedges fitted to the outer face of the 
door, when the latter is in the closed 
position. The door driving gear con- 
sists of an electric motor transmitting 
through the necessary reduction and 
spur wheel gear to a mainshaft driving 
chains fitted to lugs on the door. 

To give a speedy quench, the 
quenching tank is situated immediately 
in front-of the furnace just below hearth 
level. It is a plain bosh type tank 
measuring approximately 15 ft. 0 in. 
long x 3 ft. Oin. wide x2 ft. 6in. deep. 

A charging machine, traversing on a 
set of rails is constructed to move over 
a set of loading tables and the quench 


charge is arranged ffor insertion 
between the firebrick piers in the fur- 
nace hearth. When the charge, resting 
on the arms, is over the quench tank, 
readv for quenching, this portion of the 
machine is lowered. The vertical 
uprights to which the charging arms 
are attached are fitted with rollers 
riding against the fixed uprights of the 
machine structure. This vertical opera- 
tion of the charge arm structure is 
effected by means of an electric motor 
through reduction gearing. 
Instrumentation and switchgear are 
contained within two separate cubicles. 
The G.W.B. switchgear panel contains 
the contactors for the furnace zones, 
door drive motors, etc., and the other 
panel houses the necessary temperature 
control equipment. Also, adequate pro- 
vision is made for the protection of the 
operator, charge and equipment itself. 
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Home ‘and Overseas 





Aluminium Hatch Boards 


Portable hatch boards are still fitted in 
many ships and will probably continue 
to be fitted for some years to come, 
despite the increasing popularity of 
mechanically operated hatch covers. A 
new development is the fabrication by 
welding of aluminium boards for use on 
spans up to 8ft. This new design, which 
was developed by Northern Aluminium 
Company Ltd., has been tested to the 
satisfaction of the Ministry of Transport, 
Lloyd’s Register of Shipping, and the 
American Bureau of Shipping, and has 
received their approval. 

The criterion of strength for aluminium 
boards for 24-in. coaming hatches is that 
under a uniform load of 6 cwt/ft? the 
deflection shall not exceed 1/260 of the 
span (with a corresponding limitation on 
stress, depending on the alloy used), or 
alternatively that they shall withstand a 
test load of 8 cwt/ft? without permanent 
deflection. These conditions were satis- 
fied in the tests on an 8 ft. board, which 
in a further test was loaded to 16 cwt/ft? 
without failure occurring. The boards 
were also subjected to severe impact 
tests by being thrown end-on from a 
height of about 20 ft. on to a concrete 
surface. 


Extrusion Press Plants 


During the early part of this month 
Schloemann Aktiengesellschaft organized 
at the works of their associated company 
—M.A.N., Nuremberg, an _ international 
congress devoted to “New Developments 
in Extrusion Press Plants”. Some inter- 
esting Papers were read concerning recent 
progress achieved in the field of heavy 
press manufacture. The design and 
methods of operation of horizontal and 
vertical tube and rod presses and hydraulic 
stretching machines were dealt with in 
detail; reports were presented on new- 
type high-pressure reciprocating pumps 
and automatic press controls. 

By way of supplementing these Papers 
dealing with the practical aspects of design 
advancements, information was furnished 
on the latest investigations carried out in 
the field of heavy and light metal working. 
Additionally, two new documentary films 
showed advanced design and operating 
techniques of vertical and horizontal extru- 
sion presses. 

Following the congress, those attending, 
who were mainly German and foreign 
manufacturers of extruded products and 
cables, were given the opportunity of 
inspecting two interesting tube and rod 
presses of new design in workshop 
assembly, and an aluminium cable sheath- 
ing press was shown in actual operation. 


Packaged Oil-Gas Plants 


A report from the Incandescent Heat 
Company Ltd. concerns their develop- 
ment of a new process for the gasification 
of petroleum oil. The process is con- 
tinuous and does not employ catalysts. 
Cracking heat is supplied by burning oil 
and waste products in a compact and 
simple furnace setting. The oil to be 
gasified is injected together with steam 
into a system which is specially designed 
to enable a uniform and precise control of 
cracking temperatures to be exercised. 
By these means the production of 
unwanted by-products (particularly carbon 


and tarry condensates) can be kept to a 
minimum; more particularly the calorific 
value of the gas produced can be varied 
continuously in the range 500 to over 
1,200 B.Th.U.s per cubic foot. The gas 
is interchangeable with natural gas or 
coal gas of similar calorific value. Results 
obtained with a heavy distillate oil indi- 
cate that this system can be operated 
economically over a wide range of 
throughputs. 


New Hot Strip Mill 


It has been announced that the order 
for the building of the 68 in. wide hot 
strip mill for the new Spencer works at 
Newport, of Richard Thomas and 
Baldwins Ltd., has been placed with Davy 
and United Engineering Company Ltd. 
The value of the contract is stated to 
exceed £4,000,000. 

The new mill is expected to go into 
production in October 1961 and will have 
an initial output of about a million tons a 
year. It is, however, being designed to 
provide for an eventual output of around 
3,000,000 tons annually. 


Transportation of Plates 


Interlas plate lifting clamps are now 
availabie in this country in seven different 
sizes to accommodate loads of 1} tons 
maximum to 20 tons maximum, and plate 
thicknesses of } in. maximum to 3 in. 
maximum. These clamps are ingeniously 
designed to lift plates or fabricated plate 
sections without any danger of the load 
slipping. 

Interlas N.V. of Holland were the 
originators of the double-cam operated 
lifting clamp and the full range is now 
available from the British Associates, 
Interlas Limited, along with their range 
of clamps for horizontal lifting and 
transportation of plates. 


Non-Ferrous Metals in India 


It has been reported from New Delhi 
that the Indian Government has amended 
the non-ferrous metals control order 
(1958) which specifies the principles 
governing the issue of permits. The 
amendments have been published in the 
Gazette of India extraordinary. 

In issuing permits, the controller shall 
have regard to (1) the requirements of the 
industries for a period of six months 
based on their consumption of non- 
ferrous metals in the previous year or 
years, (2) the requirements of small-scale 
industries in the states, based on the 
recommendations of the Development 
Commissioner, small scale industries, 
Government of India, or of the director 
of industry of the states, and (3) the 
quantity of non-ferrous metals imported 
and available for distribution 

In a judgment delivered on December 
3, 1959, the supreme court had held clause 
4 of the non-ferrous metals control order 
(1958) to be void and pointed out that in 
order to make the clause effective, the 
principles governing the issue of permits 
under the order should be specified and 
these notified in the Gazette of India and 
laid before the Houses of Parliament. 


Metallurgical Essay Competition 


Once again the Birmingham Metal- 
lurgical Society announces its annual 
competition to students of metallurgy for 


the best essays on metallurgical subjects. 
The first prize includes the Society’s 
medal, certificate and fifteen guineas; the 
second prize is a certificate and seven 
guineas, while the Council of the Society, 
at its discretion, may award additional 
prizes. 

The competition is open to students 
who are more than 25 years of age and 
are studying, or have studied, at a tech- 
nical college in Warwickshire, Worcester- 
shire or Staffordshire, or at the University 
of Birmingham. Entries must be sent not 
later than February 6, 1960, to the secre- 
tary of the Society, c/o Brown Bayley 
Steels Ltd., 21 Bennetts Hill, Birming- 
ham 2, from whom full details and con- 
ditions of the competition may be 
obtained. 


Safety in Industry 


Early in the New Year the Industrial 
Safety Division of the Royal Society for 
the Prevention of Accidents will begin its 
part in an international scheme intended 
to promote wider understanding of indus- 
trial safety and allied subjects among 
safety officers, works managers, industrial 
physicians, trade unionists and research 
workers. 

The essential aim of this scheme is to 
make information available, rapidly and 
systematically, on literature and legisla- 
tion dealing with all aspects of occupa- 
tional safety and health. Every type of 
industrial activity will be covered, 
including engineering, mining and quarry- 
ing, agriculture, transport, dock work, 
public service and civil engineering. 

Distribution of the information will be 
made through the International Labour 
Office by means of index cards. Literature 
to be dealt with will include reports and 
specialized publications of all descriptions, 
and books and periodicals from countries 
throughout the world. Laws and regula- 
tions, codes, standards, specifications, 
instructions and other texts of a legisla- 
tive nature will also be given systematic 
coverage. The cards, each with a classi- 
fication code number, will consist of a 
complete index of subjects and cross 
references, and each item of information 
will appear on only one card. Cards will 
be obtainable, in complete sets only, from 
the national organizing centre which, in 
Great Britain, will be the Royal Society 
for the Prevention of Accidents. 

Complete details of this scheme may be 
obtained from the offices of the Society 
at 52 Grosvenor Gardens, London, S.W.1. 


Malayan Tin 


The Malayan Government has fixed 
the export quota for tin during the first 
quarter of next year at 13,590 tons—an 
increase of about 60 per cent over last 
year’s figures. A Government statement 
said that all mines operating at any time 
between January 1953 and December 1957 
would be allowed to resume overations 
“in view of the improved position”. 
Applications for new mines would be 
considered, the statement added. 

Control of tin exports came into force 
under the International Tin Agreement 
on December 15, 1957. Since then, tin 
exports from Malaya have been cut and 
a number of mines have had to close 
down. Tin mining experts described the 
Government announcement as “cheerful 
news”, but did not think that there would 
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be a rush to open up new mines. One 
tin miner said: “People have become 
cautious. After all, nobody knows what 


the position will be after the first quarter. 
Besides, they know that as long as the 
international tin buffer stock is in opera- 
tion prices will be kept down to a certain 
There 1s no quick profit in this”. 


level. 


A Birmingham Meeting 

One of the first meetings of the 
Institute of Metal Finishing in the New 
Year is that of the Midland branch on 
January 5. This meeting will be held at 
the James Watt Memorial Institute, Bir- 
mingham, at 6.30 p.m., and the following 
Papers will be presented: “Sprayed Plastic 
Linings” » by Mr. D. E. J. Cunningham; 

‘Titanium in the Metal Finishing 
Industry”, by Mr. A. Freund; and “Lead 
in the Plating of Chemical Plant”, by Mr. 
G. Vestey. 

Advance notice is given of the annual 
dinner and dance of the Midland branch, 
which is to be held on Friday, Feb- 
ruary 26, 1960, at the Grand Hotel, 
Colmore Row, Birmingham. Tickets, at 
38s. 6d. each, may be obtained from Mr. 
J. D. Beddows, c/o Henry Wiggin and 
Company Ltd. 33 Newhall Street, 
Birmingham, 3. 


Long Service 


Thirty-six employees of Northern 
Aluminium Company Limited who have 
completed twenty-five years’ service dur- 
ing the past twelve months were recently 
honoured by celebrations held at Banbury 
and Birmingham. At these celebrations, 
which were attended by Mr. B. N. H. 
Thornely and Mr. C. T. Cornelius, 
directors, and by works managers and 
departmental heads, the employees were 
warmly thanked for their long and loyal 
services during an important quarter- 
century in the life of the company. Asa 
commemoration gift, they were offered 
the choice of a specially-designed alu- 
minium clock or a gold wrist watch. 


Filter for Ultrasonic Cleaners 

Ultrasonic cleaning has now firmly 
established itself as a method of obtaining 
the very highest degree of cleanliness. 
This is particularly so where good results 
are costly to obtain by conventional 
methods, as in the horological and 
jewellery industries, for optical equip- 
meni and scientific instruments, on elec- 
trical, pneumatic and hydraulic gear sub- 
ject to tight tolerances, on wire drawing 
dies and similar orifices, on filling 
machines of all types and in the atomic 
energy industry, where surfaces may be 
contaminated by radioactive materials. 

Due to the effectiveness of ultrasonics, 
the cleaning solution becomes loaded with 
suspended dirt and has to be renewed at 
frequent intervals, depending on the 
state of the components being cleaned. 
Apart from the time lost in changing the 
solveni, the repeated renewal of solutions 
which are still active can be very 
expensive. 

The type 1181 filter unit has, there- 
fore, been intreduced by Dawe 
Instruments Limited to provide for the 
continuous removal of solid matter from 
ultrasonic cleaning baths of their own or 
other design. Fluid is drawn from the 
bottom of the cleaning bath by a centri- 
fugal pump and returned to the top of the 
bath by way of a filter (centre of illustra- 
tion) having a robust sintered element of 
stainless steel, which is capable of remov- 
ing all solids down to a size of below 


2 microns from 8 gallons of liquid per 
hour. Seven coarser filter elements can 
be substituted to give flow rates as high 
as 60 gallons per hour. Changing elements 
either for cleaning or to obtain a different 
pore size is effected in less than a minute 
by unscrewing the cylindrical filter 
housing from its cap to disclose the filter 
element, which can then itself be un- 
screwed and removed. The filter housing 
is conveniently held in a spring clip 
on the wooden base board. The over- 
all dimensions of the unit including 
pump and 200 W electric motor are 
12.610 in. high and the weight is 
about 15 Ib. 

All metal parts in contact with the 
cleaning fluid are of stainless steel. The 
interconnecting tubing is of tough, 
extruded nylon. All parts are thus easily 
cleaned and, if necessary, sterilized. 


Cryogenic Equipment 

It has been announced by Research and 
Control Instruments Ltd., sole distributors 
in the United Kingdom, that all Philips 
cryogenic equipment, such as the liquid 
air machine, liquid nitrogen plant and 
cold box  installation—based on _ the 
Philips’ universal cooling machine—will 
in future incorporate improved means of 
starting. The characteristics of the cycle 
employed in the refrigeration unit are 
such that a relatively high torque is neces- 
sary to start the engine—this falling off 
as the special compressor picks up speed. 

Philips have now developed a system 
whereby this high load on start-up is 
avoided. The basic principle of this 
svstem is that the compression ratio 
across the main piston is very much 
reduced during the initial few revolutions 
of the crankshaft by the connection of a 
buffer vessel to the compression space in 
the cylinder. A valve in the line between 
the two is controlled by the oil pressure 
in the machine and remains open until 
the pressure, generated by an _ integral 
pump driven from the crankshaft, reaches 
its normal level. This valve then closes, 
the compression ratio rapidly reaches its 
operating value, and the machine starts to 
run at full speed. 

The duration of the idling period is 
sufficient to allow the motor to pick up 
speed under very light loading conditions 
and without any abnormal electrical surge. 
Other advantages inherent in the new 
system are that the special clutch and 
ratchet assembly, previously employed, 
becomes no longer necessary, a simple 
flexible coupling being used to connect 
the moior and compressor, and that the 
machine is now capable of restarting 
immediately after stopping for such 
applications as may require it. 


High Vacuum Valves 


A new type of hand-operated straight- 
through high vacuum valve has been 
announced by Vacuum Research (Cam- 
bridge) Ltd. Available in four sizes— 
1, 2, 4 and 6 inches respectively—it is a 
compact aluminium casting which can be 
used down to pressures of 10-° mm. Hg 
Absolute. Made by Vacuum Research 
Co., of San Francisco, California, it is 
used throughout the United States and is 
now available from the British company. 

When open, the valve disc is with- 
drawn completely into the valve-body to 
give full unobstructed passage through the 
valve. The valve is closed by rotating the 
lever through 180° and the valve plate is 
locked in the closed position. The valve 
is leak tight and can be used with atmo- 
spheric pressure on either side of the 
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valve plate. Because the valve is very 
thin—the 6in. Bore Valve measures only 
4in. across flanges—it can be used where 
space is limited. An air operated version 
is also available. 

The valve is used where high con- 
ductance, or an unobstructed opening is 
needed e.g. with diffusion pumps, in 
pumping lines and vacuum locks. Special 
adaptor flanges can be supplied which 
enable the valve to be coupled to existing 
equipment. 


Science Lecture Service 


In order to promote a wider under- 
standing and appreciation of science and 
of its applications in everyday life, the 
British Association for the Advancement 
of Science is establishing all over the 
country local committees whose first task 
will be to provide a popular science 
lecture service. This will enable organiza- 
tions and societies of all kinds to secure 
the services of lecturers who are prepared 
to present science to the public as 
opposed to scientific and specialist groups. 

The West Midlands Area Committee 
is already active, and has available more 
than a hundred lectures with titles cover- 
ing many aspects of science and tech- 
nology. New subjects are to be constantly 
added to the list. A booklet containing 
details of the activities of this committee 
is now available, and may be obtained 
from the Secretary, Birmingham and 
Midland Institute, Paradise Street, 
Birmingham, 1. 


Trade with Iraq 


For the convenience of businessmen 
interested in Anglo-Iraqi trade, a United 
Kingdom commercial office has been 
opened by the British Embassy in the 
centre of the business quarter of Bagdad. 
The new office, which is situated in the 
Ottoman Bank Building, New Bank 
Street, Bagdad, will function as a com- 
mercial information centre, and a com- 
plete service is available for answering 
commercial enquiries. There is a reading 
room containing a comprehensive set of 
trade periodicals and a library of cata- 
logues and other commercial literature 
provided by United Kingdom firms. 


A Birmingham Function 


The first luncheon meeting in the New 
Year of The Non-Ferrous Club will be 
held on Wednesday, January 6, at the 
Queen’s Hotel, Birmingham, at 12.30 p.m. 
At this meeting the guest speaker will be 
Cmdr. Douglas Lichfield-Merry, who will 
speak on “Reminiscences of a Naval 
Frogman”. 


Safety Notices 


It is reported that in the past few years 
there has been a tremendous increase in 
the demand for safety signs and notices, 
and this is said to be due to the fact that 
industry has become considerably more 
safety conscious. General Trade Equip- 
ment, a London firm, is now marketing a 
full rarge of these notices from stock. 


Distribution Rights 

News from the Birmingham Tool and 
Gauge Company Ltd. is to the effect that 
they have now secured the sole distribu- 
tion rights for the electromagnetic bench 
production tools manufactured by Black 
and Webster Ltd., of Massachusetts, 
U.S.A. These all-electric tools are ideal 
for staking, swaging, riveting, marking, 
etc., and the Birmingham company offers 
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a special tooling service to cater for 
assembly problems through combinations 
of electro-punches, rotary tables and 
vibratory feeds, along with the necessary 
speciai tooling, etc. 

The principal tools in the range com- 
prise the B.S. light electro-punch, giving 
300 blows a minute with controlled 
impact: the type C 5-ton electro-punch, 
operating at 75 strokes a minute; the 
electro-punch junior, for fixed single- 
purpose applications; and the L T electro- 
tables, with 6, 8, or 12 stations, with 
Geneva motion, and built-in electric 
timer. The electro-table positions work 
automatically, accurately and safely, and 
can be arranged to trigger other tools to 
perform various operations and provide 
an ideal centre-piece for automation and 
low tooling costs. 


Course on Materials 


The Third Oxford Course of the 
Purchasing Officers’ Association includes 
for the first time Material Study Groups 
(in co-operation with the British Iron and 
Steel Federation and the British Non- 
Ferrous Metals Federation) and an Opera- 
tions Research Study Group. 

In addition to an address by Professor 
R. W. Revans, B.Sc., Ph.D., Professor of 
Industrial Administration, Manchester 
College of Science and Technology, on 
“The Meaning of Administration”, there 
will also be a panel discussion on “The 
Effect on Buying Policy and Practice of 
Current Restrictive Practices Legislation” 
between R. L. Sich, C.B.E., Registrar of 
Restrictive Trading Agreements, A. H. 
Thomas, President of Purchasing Officers’ 
Association, and a spokesman from 
industry. 

The Course will be held at Christ 
Church and Pembroke College, Oxford, 
from 21 to 25 March, 1960, and the fee 
for full-time attendance will be £25 per 
person. Although the Course is primarily 
intended for those holding senior pur- 
chasing appointments in industrial and 
public undertakings, other functional 
executives will be welcome to attend. A 
full programme may be obtained from: 
The Secretary, Purchasing Officers’ Asso- 
ciation, Wardrobe Court, 146a Queen 
Victoria Street, London, E.C.4. 


Technical Literature 


A review of technical literature in- 
cluding abstracts, and excerpts from 
articles relating to cobalt and its uses is 
contained in the current issue of “Cobalt”, 
which is published by Centre D’Informa- 
tion Du Cobalt, of Brussels, Belgium. 
The Centre also publishes for distribution 
to information centres and documentation 
offices of industrial companies, single-sheet 
reprints of this literature. 


International Transport of Goods 


The Ministry of Transport announce a 
simplified Customs procedure for British 
road goods vehicles operating in certain 
European countries, which comes into 
force on January 7, 1960. The United 
Kingdom has now ratified the Customs 
Convention on the International Trans- 
port of Goods under cover of T.ILR 
(Transport Internationale Routier) Car- 
nets. The Convention reduces Customs 
formalities for road vehicles carrying 
goods across more than one frontier. 

At present, goods being exported by 
road vehicles or container are always 
subject to examination by the Customs of 
the exporting country and by the Customs 
at each frontier crossing. For goods sent 


under the Convention, the Customs will 
normally inspect only in the countries of 
origin and destination, and not in other 
countries en route. 

The T.1.R. Carnet will also serve as a 
bond, and the carrier will not be subject 
to the payment or deposit of duties en 
route. The countries to which United 
Kingdom hauliers will be able to go 
under T.I.R. Carnets are: Austria, 
Belgium, Denmark, France, Federal 
Republic of Germany, Italy, Luxembourg, 
Netherlands, Sweden and Switzerland. 
Particulars of the approval scheme and 
of the organizations authorized to issue 
‘T.LR. Carnets can be obtained from the 
Ministry or from any Traffic Area Office, 
or from H.M. Customs and Excise, Kings 
Beam House, Mark Lane, London, E.C.3. 


Annual Dinner 


An interesting event took place on 
December 12 last, when the annual dinner 
and dance of The International Refining 
Company Ltd., with its subsidiary com- 
panies, Maryland Alloys Ltd. and Non- 
Feirous Stockholders Ltd., was held. 
The venue was the Swan Hotel, Stratford 
Broadway, London, E., and some 120 
employees and guests were present. A 
particular significance of the occasion this 
year was the celebration of the company’s 
twenty-fifth anniversary. 


Forthcoming Meetings 


Among the meetings of societies which 
will be held early in the New Year are 
the following:— 

London Local Section of the Institute 
of Metals, at 17 Belgrave Square, London, 
S.W., on January 7—Mr. F. Kasz on 
“The Rolling of Aluminium’’. 

Oxford Local Section of the Institute 
of Metals, at the Cadena Café, Corn- 
market Street, Oxford, on January 5— 
Professor N. J. Petch, on “Brittle 
Fracture”. 

Leeds Metallurgical Society, on January 
7—Mr. K. M. Bilis, on “Modern Develop- 
ments in Metallurgical Analysis”. 


Continuous Bright Annealing 


Under this title, Metalectric Furnaces 
Ltd. are distributing a leaflet which deals 
with their contunuous bright annealing 
furnaces for use with ferrous or non- 
ferrous metals. A number of excellent 
photographs accompany the details. 


Import Licensing 


It is reported from H.M. Embassy in 
Havana that import licensing require- 
ments in Cuba have been extended to 
virtually al! classes of goods grouped 
under seven categories, including metal 
and metai manufactures, machinery and 
equipment. 


Headband Magnifier 


In these days of intricate close work 
and the examination of minute detail, any 
magnifying unit that can be used without 
personal fatigue whilst leaving both hands 
free, is sure to meet with constant demand. 
Engineers, instrument and tool makers, 
watch makers and jewellers, printers and 
process engravers, surgeons, philatelists, 
and metallurgists are many who, during 
the course of their working day, use a 
magnifying device of some kind. Ellis 
Optical Company have designed and pro- 
duced a headband magnifier which, they 
say, makes examination of minute detail 
most easy. 

This headband magnifier provides mag- 
nification with good stereoscopic effect. 
The lenses are accurately ground with 
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the requisite prismatic effect to prevent 
eyestrain, even when worn continuously. 
The focal distance is approximately 8 in., 
the field of view large, with a magnifica- 
tion of 2} times. 

Constructed of a strong, lightweight 
plastics material, it can be worn for long 
periods without discomfort. 

The hood, by extending over the top 
and side, shields the eyes from glare, 
whilst the object viewed may be under 
the most brilliant illumination. The lower 
side is open, allowing unrestricted down- 
ward vision, an advantage at once 
apparent to those using small tools, or 
wishing to make notes, both hands being 
free for this purpose. Spectacle wearers 
can use this magnifier without removing 
their glasses. The price is 36s. 


Application Sheets 


The Pye Applications Department has 
been established to help customers, old 
and new, who may have a problem or 
wish for advice on the suitability or choice 
of an instrument for a particular applica- 
tion. The Department is compiling a 
comprehensive reference library for the 
benefit of customers; part of the service 
they wish to give includes the issue from 
time to time of application sheets relating 
to the many and varied uses of Pye 
instruments. 

Application Sheets on pH have recently 
been compiled and among those now in 
print are the following: 

pH; 4—PH in Nickel Plating Solutions; 
pH/5—Chrome and Cyanide Effluent 
Treatment; pH/6—pH Control in Ore 
Flotation; pH/7—The Importance of pH 
Control in Phosphate Chemistry; T1/1— 
Automatic Sulphur Determination. These 
sheets are supplied free of charge upon 
request. 
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Metal Market News 
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ARLY last week the American 

Copper Institute published details 

of the copper statistics for 
November, and once again these reveal 
only a modest decline in stocks. The 
figures are given in short tons of 
2,000 lb., and are as follows: inside the 
United States production of crude 
copper was 28,035 tons, against 30,792 
tons in October, while the output of 
refined was 37,299 tons, compared with 
44,218 tons. Deliveries, on the other 
hand, were about 15,000 tons up at 
83,626 tons. Stocks of refined copper 
in producers’ hands at 74,642 tons 
compared with 78,308 tons a month 
earlier. Outside the United States, the 
output of crude copper at 174,184 tons, 
was about 9,600 tons up on October, 
while in the case of refined metal the 
November figure of 148,619 tons com- 
pared with 137,498 tons in October. 
Deliveries did not show much change, 
for the October total of 142,297 tons 
was increased to 145,625 in November. 
Stocks of refined copper fell by about 
16,300 tons to 235,859 tons. A year 
ago the comparative figure was 146,848 
tons. The U.K. figures for October 
make quite a good showing, for in 
copper, usage was more than 2,000 tons 
up at 47,345 tons of refined, while 
scrap showed an advance from 12,189 
tons to 13,756 tons. In total, 
October, at 61,101 tons, compared with 
57,367 tons in September. Stocks 
were about 13,000 tons lower at 64,602 
tons. In lead, consumption was about 
2,700 tons up at 32,926 tons, while 
stocks, at 56,697 tons, compared with 
63,121 at September 30. Zinc usage was 
somewhat lower at 30,686 tons, but 
stocks fell by 5,000 tons to 35,994 tons. 
Usage of tin was 150 tons lower at 
1,948 tons, while stocks fell by 280 tons 
to 1,851 tons. 

The feature of the copper situation 
last week was the announcement last 
Thursday that Kennecott had settled 
with the Mine Mill Union till mid- 
1961 and, naturally enough, this caused 
a setback in the price of standard on 
the Metal Exchange. Cash was done 
down to £249 and three months at 
£234 10s. Od., but buyers appeared at 
these levels and values improved, to 
close at a rather higher level. On the 
whole the price remained fairly steady 
throughout the week, if only on 
account of the further drop of 400 tons 
in L.M.E. stocks to 5,497 tons. This 
is a very low figure, but there is no 
certainty that a further reduction will 
not take place, and it is difficult to see 
where replacements are to come from. 
On a turnover of about 9,500 tons, cash 
copper closed on Friday afternoon at 
£254, while three months stood at 
£238. These quotations showed losses 
of £3 and £2 for the respective posi- 
tions. It is not expected that the 


announcement of settlements by Ana- 
conda and Phelps Dodge will have 
much effect in Whittington Avenue, for 


Kennecott is the largest American pro- 
ducer, and it may well be assumed that 
a total settlement is already discounted 
in the present quotation. Indeed, it 
may be doubted whether we are going 
to see much further fall in copper, for 
the amount of metal lost is very great. 

Tin was only moderately active, and 
the close of £788 for cash showed a 
loss of £3, while three months, at £784, 
was also £3 lower on balance. The 
improvement in U.S. consumption 
since the steelworkers returned has 
been disappointing and next year will, 
of course. see more tin coming along 
Owing to the increase in the export 
quota. In lead, there was a turnover 
of 8,050 tons, December closing 
27s. 6d. up at £73 2s. 6d. while March 
was 17s. 6d. higher at £72 12s. 6d. In 
the States the quotation shed 4} cent 
at 124 cents. Rumours of Board of 
Trade releases of zinc were probably 
responsible for a drop of £3 in 
December to £94, for March was only 
15s. down at £90. The turnover was 
6,000 tons. 


Paris 

The aluminium industry in France 
is making great headway and official 
figures show that exports have increased 
six times since 1952. Production 
increased 65 per cent over the same 
period. It is interesting to note that 
while experts to foreign countries 
developed, those to the franc zone 
countries remained stationary. A new 
aluminium plant has just opened. It is 
situated at Lucé and belongs to the 
Aluminium Meridionale. 

Many French ironmongers’ shops 
are buying used aluminium pots and 
pans at around four shillings and six- 
pence a kilo from customers buying 
new aluminium pots and pans. This 
transaction, known as “operation 
aluminium” is the result of the ever 
increasing demand for the metal. 

Péchiney and the American Dow 
Chemical Company have become part- 
ners in a new chemical company to be 
known as Plastichimie. The new com- 
pany will construct plant at Robécourt. 
It will manufacture plastics and will 
not touch the non-ferrous activities of 
Péchiney. 


Birmingham 

The year goes out on a note of con- 
fidence in the Midland metal trade. 
Unemployment is still falling, and the 
region has the lowest rate in the 
country at only one per cent. For the 
first time for several years there are 
more vacancies for men in Birming- 
ham than there are men out of work. 
At the monthly meeting of the Midland 
Regional Board for Industry it was 
stated by the chairman, Major C. R. 
Dibben, that production continues to 
rise, and the amount of slack capacity 
still to be utilized is small and steadily 
diminishing. Reports from various 


districts showed an increased shortage 
of raw materials, but up to now no 
sense of frustration caused on that 
account. The outlook was described 
as “set fair” with prospects of more 
improvements. 

A lull in movement of iron and steel 
is expected during the Christmas 
holiday and the stocktaking period at 
the year’s end. Activity is high in all 
branches of the iron and steel industry. 
Mills are better situated for orders 
than they have been at any time during 
1959. The pressure for supplies of 
sheets has put a strain on the mills 
supplying them, but it is hoped that 
any shortage will be overcome in the 
New Year and more plant is brought 
into operation. The market for re- 
rolled steel is strong and there has 
been an increased demand for semi- 
finished material. The prosperity of 
the motor trade has meant steady 
employment for thousands of workers 
engaged on production of component 
parts including iron castings, sheets 
and strip. There has also been a 
marked revival in the market for 
structural steel. 


New York 

Commodity Exchange copper was 
firm over the week-end on covering 
and new buying reflecting, traders said, 
confirmed reports of a breakdown of 
a few furnaces at the Carteret refinery 
of American Metal Climax. Dealer 
copper was also somewhat firmer 
on this development, but consumer 
interest in copper continued quiet. Tin 
was quiet and steady. Lead and zinc 
were quiet. 

From Chicago it is learned that the 
United Steelworkers Union and alu- 
minium industry negotiators have 
reached a broadscale general agree- 
ment on a new labour contract and now 
are working to iron out local issues and 
minor disagreements. Details of the 
agreement are still sparse. 

At Salt Lake City, the Kennecott 
Copper Corporation and _represen- 
tatives of the Mine Mill and Smelter 
Workers’ Union have jointly announced 
an agreement on a new contract which 
expires on June 30, 1961. The agree- 
ment calls for a wage package of 
22-3 cents per hour and fringe benefits 
and includes contractual provisions on 
work stoppages and shutdowns. 

So far as the steel strike is concerned, 
the U.S. Government is expected to 
renew its mediation efforts in the 
dispute after a one-week lapse of 
meetings. The Federal Mediation 
Service suspended talks with the 
company and union representatives 
nearly two weeks ago. The new meet- 
ings will be the last attempt to persuade 
the two sides to settle before the 
Presidential board of enquiry enters 
the dispute again. The board will 
begin hearings on Monday next, 
December 28. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 17 December to Tuesday 22 December 1959 
LEAD TIN 
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Fri Mon Thurs Fri Mon Tue Wed Thurs 


Primary Metals 


All prices quoted are those available at 2 p.m. 22/12/59 
. is @ 
Copper Sulphate .... 78 0 0 
Germanium " — 
12 10 
Indium .... 10 
Iridium 24 0 
’ 15 
Lead English 73 17 
Magnesium Ingots.... Ib. 2 
Notched Bar 2 
Powder Grade 4 .... ,, 6 
Alloy Ingot, A8 or AZ91 ,, 2 
Manganese Metal .... ton 245 0 
Mercury flask 71 10 
Molybdenum 
Nickel 


wn 
a 
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Aluminium Ingots .... 

Antimony 99:6% . 

Antimony Metal 99%. . 

Antimony Oxide 

Antimony Sulphide 
Lump 

Antimony Sulphide 
Black Powder 


~~ 


Selenium .... 
Silicon 98% 
Silver Spot Bars 


ocow 


Ne 


Tin 

*Zinc 
Electrolytic 
Min 99-99% 
Virgin Min 98% 
Dust 95/97% 
Dust 98/99% 
Granulated 99+ % 


Bismuth 99-95% 
Cadmium 99:9% 
Calcium 
Cerium 99% 


— 


— 


0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
6 
4 


J 


Cobalt 


Columbite.... per unit me 
Copper H.C. Electro.. ton Granulated 99-99-+ % 134 


Fire Refined 99-70% = * Duty and Carriage to customers’ works for 
Fire Refined 99-50% 9 . buyers’ account. 


AunoococcorKCOa 


NS 
vi 
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— 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





| 
| 


| | | 
| Belgium | Canada France Italy Switzerland United States 
fr/kg —+£/ton c/lb + £/ton fr/kg <= £/ton lire/kg + £/ton fr/kkg—~f{/ton| c/lb=£/ton 


j j 
i | 





Aluminium | 22.50 185 176 224 168 0) 375 221 5/250 21210 2680 21410 
Antimony 99.0 | 230 17110 450 265 10 29.00 232 0 
Cadmium 1,300 975 0 130.00 1,040 0 
| 

Wire bars 99.9 | | 495 

Electrolytic | 34.00 251 76 30,00 247176 351 263 O 3.00 2550 
Lead (10.75 88126 103 77 5 165 91 7776 
Magnesium 
Nickel | | 70.00 578 5 900 675 0. 1,200 7.50 637-10 
Tin 108.25 797 0 | 825 15 1,500 9.75 828 176 


Zinc 
Prime western 
High grade99.95 
High grade99.99 
Thermic 130.00 97100 
Electrolytic 138.00 103 10 0 206 121 12 6 | 1.20 102 0 
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Aluminium Alloys (Secondary) 


B.S. 1490 L.M.1 . ton 
pee fe: eee 
B.S. 1490 L.M.4 .... 5, 
B.S. 1490 L.M.6 ....  ,, 


*Aluminium Bronze 


BSS 1400 AB.1...... ton 
BSS 1400 AB.2...... ee 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections ..... 
Wire 10 S.W.G. .... 
Tubes lin. o.d. 

S.W.G. 


< 
a 
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Aluminium Alloys 
BS1470. HS10W. 
Sheet .W. 
Sheet 18 


BS1477. HP30M. 
Plate as rolled .... 
BS1470. HCI5WP 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 .W. 
Strip 24 S.W.G. 
1 $1477. HPCISWP. 
Plate heat treated. . 
BS1475. HGI1OW. 
Wire 10 S.W.G. 
BS1471. HT10OWP. 
Tubes 1 in. o.d. 16 


DRRXY 
4444 
aaa 


Sections .... 


Brass 
Tubes 
Brazed Tubes 
Drawn Strip Sections 


210 


210 


172 
185 
192 
200 


eoooococecooco$o’ 
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Ingot Metals 


All prices quoted are those available at 2 p.m. 22/12/59 


BSS 1400-B3 65/35 .. ton 


BSS 249 » 
BSS 1400-B6 85/15 .._,, 


*Gunmetal 
R.C.H. 3/4% ton .... 
(85/5/5/5) LG2 
(86/7/5/2) LG3 
(88/10/2/1) 
(88/10/2/4) 

*Manganese Bronze 
BSS 1400 HTB1 .... 
BSS 1400 HTB2 .... 
BSS 1400 HTB3 .... 


Nickel Silver 
Casting Quality 


» » 


12% 
16% 
”» » 18% 
*Phosphor Bronze 
B.S. 1400 P.B.1, (A.1.D. 
released) 
B.S. 1400 L.P.B.1.... 595 


£« 4 


* Average prices for the last week-end. 


Semi-Fabricated Products 


Prices vary according to dimensions and quantities. The following are the basis prices for certain specific products. 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 
val Brass) 


Plain Plates 
Locomotive Rods .... 
H.C. Wire 


Cupro Nickel 
Tubes 70/30 
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Phosphor Copper 
10% 
15% 


Phosphor Tin 


Au 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 


Grade C Tinmans.... 
Grade D Plumbers .. 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 - 


Zinc Alloys 
B.S.S.1004 Alloy A .. 
B.S.S.1004 Alloy B .. 
Sodium-Zinc 


Lead 
Pipes (London) . ton 
Sheet (London) .... ,, 
Tellurium Lead .... ,, 


Nickel Silver 
Sheet and Strip 7% .. Ib. 
Wire 10% 


Phosphor Bronze 


Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia... Ib. 
mea 2° tof Gis. .... 
Wire -036*--232" dia. ,, 
Strip -003” to -048” .._,, 
Sheet 8’ x 2’. 20 gauge 
Tube, representative 

average gauge 
Extrusions 


111 10 O 
109 5 0 
£6 extra 


0 
5 


4 
4 


4 3} 


54/- 55/- 
95/- 62/- 
167/- 110/- 
200/- 75/- 
85/- 


300/- 
105/- 


130 10 0 
nom. 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 22/12/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 


Copper 
Wire 
Firebox, cut up 


£ 
153 
138 
109 


175 
162 
131 
125 
165 
126 
152 


228 
215 
210 
205 


205 


Gunmetal 
Gear Wheels 


Cuttings 


Phosphor Bronze 
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Financial News 





Societa Metallurgica Italiana 


The annual meeting of shareholders of 
Italy’s leading copper refinery approved 
the balance sheet for the year ended 
August 31, 1959, which showed a net 
proit of 593. 3 million lire compared with 
515-8 million in the previous year. A 
dividend of 190 lire per share was passed 
on three million shares compared with 
220 lire per share paid previously on 
2-4 million shares. 

The Board’s report said that the com- 
pany’s sales of rolled products had 
increased by 18-4 per cent during the year 
but difficulties had been caused by the 
persistent irregularity of copper prices at 
origin, the decline in the selling prices of 
the company’s refined products and the 
need to keep part of the plart working 
even at a loss. 


Reynolds Metal Company 


It is reported from New York the 
Reynolds Metal Company’s sales this 
year are expected to rise to about 
480,000,000 dollars from 445,000,000 
dollars last vear, and earnings are expected 
to rise to about 40,000,000 dollars from 
38,200,000 dollars in 1958, Mr. John H. 
Krey, vice-president, told the New York 
Society of Security Analysts. For the 
nine months ended September 30, 
Reynolds Metals reported sales of 
366,000,000 dollars against 333,000,000 
dollars the year before and earnings rose 
to 30,100,000 dollars from 28,100,000 
dollars. Reynolds Metals is operating at 
about 80 per cent of capacity of 634,000 
tons of primary aluminium and an 
additional 67,000 tons of capacity will soon 
be available, Mr. Krey said. 


Aluminium Prices 


Aluminium Limited, Canada’s biggest 
aluminium producer and a_ substantial 
exporter to the U.S., increased its price of 
aluminium in the U.S. market by 1-3 cents 
to 26 cents per Ib, effective December 19 
last. The announcement states the new 
price is for its 99} per cent minimum 
purity ingot. Price adjustments also will 
be made for alloys and other primary 
products. This follows an increase of 
three-quarters of a cent made in 


Aluminium’s other markets on December 
16 and follows the 1-3 cents increase of 
U.S. producers. 


William E. Dunn 

Group net profit year ended September 
30, 1959, £82,480 (£70,672) and dividend 
on doubled capital 124 per cent (64 per 
cent equivalent). Fixed assets £323,343 
(£321,709) and net current assets £240, 086 
(£188,363). Commitments £110,000 (nil). 


New Companies 


The particulars of companies recently 
registered are quoted from the daily 
register compiled by Jordan and Sons 
Limited, Company Registration Agents, 
Chancery Lane, W.C.2. 





Scrap Metals and Residues Limited 
(641393), 4 Gosta Green, Birmingham. 
Registered November 6, 1959. Nominal 
capital, £100 in £1 shares. Directors: 
David Gerzon and Stephen Southall. 


Thursfield Plating Co. Limited (641460), 
14-18 High Holborn, W.C.1. Registered 
November 6, 1959. To carry on business 
of electro, nickel and chromium platers, 
etc. Nominal capital, £1,000 in £1 
shares. Directors: John R. Thursfield, 
Richard Chapman and John G. Thursfield. 


Copal Foundries Limited (641622), 
Pikehelve Street, West Bromwich. Regis- 
tered November 10, 1959. Nominal 
capital, £5,000 in £1 shares. To carry on 
business of manufacturers of and dealers 
in aluminium, iron, steel, etc. Directors: 
Anthony R. Ford and Douglas J. H. 
Turner. 


T.E. Construction Limited (641805), St. 
Andrew’s House, 32 Holborn Viaduct, 
E.C.1. Registered November 11, 1959. 
To carry on business of consultants, 
designers, erectors of components and 
structures in timber and timber by- 
products, ferrous and non-ferrous metals, 
etc. Nominal capital, £500 in Is. shares. 
Directors: Wm. H. Willatts and Mrs. 
F. H. Willatts. 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


France (francs per kilo): 
Electrolytic 
scrap 
Heavy copper 
No. 1 copper wire .. 
Brass rod ends 
Zinc castings 


(£219.0.0) 292 
(£219.0.0) 292 
(£210.0.0) 280 
(£150.0.0) 200 
(£67.12.6) 90 
(£64.12.6) 86 
(£135.0.0) 180 


Italy (lire per kilo): 
Aluminium soft sheet 
clippings (new) 
Lead, soft, first quality 
Lead, battery plates 
Copper, first grade 
Bronze, commercial 


(£200.15.0) 340 
(£80.17.6) 137 
(£45.10.0) 77 
(£236.0.0) 400 


(£183.0.0) 310 
(£162.5.0) 275 
(£147.12.6) 250 
(£150.10.0) 255 

(£54.5.0) 92 


Japan (Yen p-r metric ton): 
Electrolytic copper (£—) 
Copper wire No. 1.. (£—) 
Copper wire No. 2.. (£—) 
Heavy copper (L—) 
Light copper ¢—) 
Brass, new cuttings.. ({£—) 
Red brass scrap ...- (£—) 


West Germany (D-marks per 100 kilos): 
Used copper wire (£219.0.0) 250 
Heavy copper (£219.17.6) 252 
Light copper (£175.5.0) 200 
Heavy brass (£131.10.0) 150 
Light brass (£100.15.0) 115 
Soft lead scrap (£57.10.0) 65 
Zine scrap (£48.2.6) 55 
Used aluminium un- 

(£105.2.6) 120 


343,000 
295,000 
250,000 
295,000 
240,000 
210,000 
223,000 


463 


Liquid Metal Applicators Limited 
(641880), 129 Mottingham Road, Mot- 
tingham, S.E.9. Registered November 12, 
1959. Nominal capital, £100 in £1 shares. 
Directors: Dennis G. Cox and Mrs. Hilda 
M. Ritson. 


E. and E. Slater (Oldham) Limited 
(642672), 143 Boundary Park Road, 
Chadderton, Oldham. Registered Novem- 
ber 23, 1959. To carry on business of 
machinery and metal merchants, marine 
store dealers, etc. Nominal capital, £500 
in £1 shares. Directors: Edmund Siater, 
Edith Slater and Roy White. 


Trade 
Publications 


Salamander Plumbago Stoppers and 
Nozzles. — The Morgan Crucible 
Company Ltd , Battersea Church Road, 
London, S.W.11. 

This company has just 
leaflet, in colour, descriptive of their 
Salamander plumbago stoppers and 
nozzles, with photographs and diagrams. 


Aluminium Products. — Imperial Alu- 
minium Company Ltd., P.O. Box 216, 
Witton, Birmingham, 6. 

This twelve-page brochure illustrates 
some of the many applications for which 
aluminium extrusions from “Impalco” 
Waunarlwydd works are being used. 
Details are given of a wide range of 
extruded and drawn products. Many 
bars and sections are available from stock. 





produced a 


A Heat and Vapour Seal.—The Pyrene 
Company Ltd., Metal Finishing Divi- 
sion, Great West Road, Brentford, 
Middx. 

In their latest sales information bulletin 
this company draws attention to their 
“Heat-Lok” heat and vapour seal for hot 
processing baths. This is stated to be a 
new treatment which provides a protec- 
tive chemical blanket for hot immersion 
processing baths. The treatment consists 
of two integral components—the “Heat- 
Lok” sealant, forming a protective blanket 
on the surface of the processing bath, 
and the “Heat-Lok” additive, which is a 
surface activating agent in the processing 
solution itself. The firm states that this 
treatment has no harmful effect on the 
coating characteristics of the processing 
solution; in fact, it frequently increases 
the efficiency of the process, tending to 
produce more complete and uniform 
coatings. 


Brightray Coated Valves.—Henry Wiggin 
and Company Ltd., Wiggin Street, 
Birmingham, 16. 

The excellent resistance to corrosion by 
the products of combustion of leaded fuels 
offered by the 80:20 nickel-chromium 
alloy manufactured by this company, is 
the subject of a brochure just issued. The 
technique of applying the protective 
coating of BAC. Brightray nickel- 
chromium heat-resisting alloy to exhaust 
valves is fully explained with illustrations 
in this brochure. It also shows how this 
material is used to reclaim burnt-out 
valves. 


Timing Belts.—Crcfts (Engineers) Ltd., 

Thornbury, Bradford, 3. 

A new catalogue has been issued dealing 
with this company’s jin. pitch range o: 
PowerGrip timing belts. Statistical data, 
— and photographs accompany the 

etails. 
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THE STOCK EXCHANGE 
Markets Continued Confident In Tone And Demand Well Sustained 





Div. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR Div. | 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 21 DECEMBER FIN. PREV. | YIELD HIGH LOW HIGH LOW 


bd + RISE — FALL YEAR YEAR 





é é Percent Per cent 


4,435,792 1 Amalgamated Metal Corporation ... 31/3 9 
400,000 2/- Anti-Actrition Metal ... es 4 1/3 4 
41,303,829 Stk. (€1 Associated Electrical Industries sal 58/9 —1/3 15 
1,613,280 1 Birfield ... fiat _ “ = 66/6 +1f- 15 
3,196,667 1 Birmid Industries hai sil ...  73{3xcap +3/6 
5,630,344 Stk. (£1) Birmingham Small Arms es sind 67/- —1/9 
203,150 Stk. (£1) Ditto Cum, A. Pref. 5% ... ws | oo 
350,580 Sek. (£1) Ditto Cum. B. Pref.6% ... ove | 20f— 
500,000 1 | Bolton (Thos.) & Sons -s vs 45/- 
300,000 1 Ditto Pref. 5% ob 15/- 
160,000 1 Booth (James) & Co. Cum. Pref. 1% 21/- +3d 
1,500 000 Stk. (£1) British Aluminium Co. Pref.6%  ... 20/9 
17,247,070 Stk. (£1) British Insulated Callender’s Cables 57/3 +1/- 124 
17,047,166 Stk. (£1) British Oxygen Co. Ltd., Ord. ina 79/- —6d. 10 
1,200,000 Stk. (5/-) Canning (W.) & Co. . oe a 15/10} —1id. 25+ *24Ct 
60,484 1/- Carr (Chas.) ... ' ad bee 215 124 
555,000 1 Clifford (Chas.) Led. . én ‘et 28/- 10H 
45,000 1 Dicto Cum. Pref. 6% nse - 16/9 6 
250,000 2/- Coley Metals .. ada - 3/9 15 
10,185,696 1 Cons. Zinc Corp.t ‘ aha cua 75/9 ‘ 15 
1,509,528 1 Davy & United a . | 49499 +6d. 30$ 
6,840,000 5/- Delta Meal... sik als ’ 313 
5 296,550 Stk. (£1) Enfield Rolling Mills Led. ; t 15 
750,000 1 Evered & Co. ... - é 
18,000,000 Stk. (£1) General Electric Co. ... 
1,500,000 Stk. (10/-) General Refractories Led. 
401,240 1 Gibbons (Dudley) Ltd. 
750,000 5/- Glacier Metal Co. Led. 
1,750,000 5/ Glynwed Tubes . 
5,421,049 10/- Goodlass Wall & Lead tndentstes 
342,195 1 Greenwood & Batley 
396,000 5/- Harrison (B'ham) Ord. 
150,000 1 Ditto Cum. Pref. 7% 
1,075,167 5/- Heenan Group . 
246.209,422 Stk. (£1) Imperial Chemical tadustes 
34.736,773 Stk. (£1) Ditto Cum. Pref. 5% 
14,584,025 oe Internauional Nickel ... 
300,000 1 Johnson. Matthey & Co Com. Pref. 5%, 
6,000,000 1 Ditto Ord. .. sds “ 
600,000 10/- “nn Blackman 
320.000 4/- London Aluminium 
765,012 1 McKechnie Brothers Ord. 
1,530,024 1 Ditto A Ord. swe ma 
1,108,268 5/- Manganese Bronze & Brass ... 
50,628 6/- Ditto (74% N.C. Pref.) 
13,098,855 Stk. (£1) Metal Box 
415,760 Stk. (2/-) Metal Traders ... , 
160,000 1 Mint (The) Birmingham 
80.000 5 Ditto Pref. 6% 
5,187,938 Stk. (£1) Morgan Crucible A . 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref. 
2,200,000 Stk. (£1) Murex dus 
468.000 S/- Raccliffs (Great Bridge) 
234,960 10/- Sanderson Bros. & Newbould 
3,400,500 Sek. (5/-) Serck ; ; — .. | 20/44xcap —4}d 
6,698,586 Sck. (£1) Scone-Plact tndwetrion sai | 589 —9d. 
2.928.963 Stk. (¢1) Ditto 54% Cum. Pref... «oe | 18/3 +3d. 
18,255,218 Stk. (£1) Tube Investments Ord. one +» | 1298/6 
41,000,000 Sek. (£1) Vickers te sas ee 34/- 
750,000 Sek. (£1) Ditto Pref. 5%, kes oe in 16/6 
6,863,807 Stk. (£1) Ditto Pref. 5% tax free... ae 22/6 
2.200,000 1 Ward (Thos. W.), Ord. ae we | 15716 
2,666,034 Sek. (£1) Westinghouse Brake ... iad _ 55/6 
225,000 2/- Wolverhampton Die-Casting on 12/6 
591,000 5/- Wolverhampton Meral Sai ike 32/3 
78.465 2/6 Wright, Bindley & Gell = eos 8/- 
124.140 1 Ditto Cum. Pref. 6% ous ose | 14/3 
150,000 1/- Zinc Alloy Rust Proof see a 3/74 


33/3 17/6 
1/6 1/3 
67/- 46/6 
75/- 46/3 
74[- 55/3 
68/9 | 23/9 
16/3 14/74 
20/- 16/6 
45/- 24/- 
15/6 15/- 
21/- 19/- 
20/9 18/44 
61/- 38/9 
79/6 28/3 
16/9 19/3 
2/104 1/44 
28/- 16/- 
17/- 15/- 
4/- 2/6 
76/- 4/- 
113/3 45/9 
26/6 17/74 
60/- 22/9 
42/6 26/- 
48/9 29/6 
46/3 27/3 
67/- 61/- 
11/6 5/- 
26/3 12/104 
50/- 17/3 
117/6 45/- 
26/3 11/6 
19/6 18/44 
16/- 6/9 
58/9 24/3 
18/104 16/- 
199 1323 
16/3 f 15/- 
49/3 36/6 
33/9 15/- 
8/3 Sh. 
63/9 32/- 
62/- 30/- 
18/6 14/14 8/9 
6/3 6/3 5/6 
80/- 73/3 40/6 
12/3 9/- 6/3 
35/- 22/9 19/- 
80/- 83/6 69/- 
51/6 30/7} 45/-  —-34/- 
18/6 17/6 18/- 12j- 
68/6 41/- 58/9  46/- 
13/6 9/6 11/14 6/104 
55/- 27/9 27/3 24/6 
30/9 18/- 18/74 11/- 
63/- 42/6 45/6 22/6 
18/3 15/104 16/3 12/74 
129/6 72/- 86/- 48/44 
37/- 27/44 36/3 28/9 
16/6 14/3 15/9 14/3 
24]- 20/6 23/- 21/3 
1538/9 83/- 87/3 70/9 
56/6 39/9 46/6 32/6 
13/3 8/8t 10/14 7/- 
34/- 21/6 22/9 14/9 
8/- 4/114 5/44 2/9 
13/9 12/10} 13/- 11/3 
3/98 2/9 3/14 2/74 


“N 
DHRRWWHARMNWHAUNANAUNANUWONNDBRAAUMNWANUNANWUNWU VERA RAUWNWONNUNWNAUAREABAWWAUAY 
on w “ 

o GON _L wow nwwoOrtnOwWDOnGoOuwOonwoWQOOMwwenwOOKRODOOBOnwvwwowvwvwwvowowwooonwvwvwvow 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. ¢ and 100% capitalized issue. @The figures given 
relace to the issue quoted in the third column. A Calculated on £7 8 9 gross. Y Calculated on 114% dividend.  ||Adjusted to allow for capitalization issue. 
D And 50% capitalized issue. C Paid out of Capital Profits. £& and 50% capitalized issue in 7% 2nd Pref. Shares. § And Special distribution of 24% free of tax. 
R And 334% capitalized issue in 8% Maximum Ordinary 5/- Stock Units. q Interim since increased from 10% to 12%. @ And 40% capitalized istue. 
Z incerim since increased. B And 50% capitalized issue. G And 13d. special distribution. F And special 5% tax free dividend. H And Capital 


Dividend of 74% 
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ROTARY FURNACES 


“USED FOR REFINING ALUMINIUM, 

COPPER, BRONZES, GUNMETALS, a 

BATTERY PLATES, LEADS, SCRAP 

SWARF AND RESIDUES ER MANUFACTURING CO. LTD. 


SAVOY HOUSE 115-116 STRAND. LONDON W.C2 Telephone: TEMple Bar: 9025 





I Kew 4! ees) ODE og stews > 
SVS S SE SKA owt Gs Boe 
PES Aire ER 


COPPER 
ALUMINIUM 


& LIGHT ALLOYS 


BRASS TURNING RODS 
tz to 8 ins. 
TUBES - SHEETS - WIRES - FLAT 


HEXAGON ~- SQUARE RODS 
IN BRASS ~- PHOSPHOR 


BRONZE oe 
Screws <° Rivets and Small i Cc be e L T © 7 


Machined Parts < 7 115-121, ST. JOHN ST. 
it LONDON, E.C.1. 


Phone: CLErkenwell 5937 Grams: DAUNTING LONDON 
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Erection of ai 


Constructional 
Steelwork 


A text-book 

for students and 
junior 

site engineers 


BY THOMAS BARRON 
A.M.I.STRUCT.E., A.M.INST.W. 


from your bookseller 


CONSTRUCTIONAL 
STEELWORK 





Here is a thoroughly practical text-book covering every stage of operation in the erection 
of steelwork for buildings and bridges. Containing photographs, tables and a large 
number of the author’s own drawings, this companion volume to CONSTRUCTIONAL 
STEELWORK SHOP PRACTICE has been produced under the direction of the British 
Constructional Steelwork Association. The author is widely experienced in steelwork 
erection and in dealing with the many particular problems involved. By special arrange- 
ment with the B.C.S.A. the price has been kept down to that of its companion volume, 
in spite of the greater number of pages and the increase in printing costs. It is thus well 
within reach of students and junior site engineers, for whom it is primaniy intended 


82” x 54” 240 pp. Illustrated 15s. met by post 16s. 1d. 


Published by ILIFFE AND SONS LIMITED - DORSET HOUSE - STAMFORD ST. - LONDON : SE1 








GARNHAN 


SONS LIMI THE THREADGILL 


q 


PLANTATION HOUSE 


LONDON EC3 


MINCING LANE 8424 


GARNHAM 
GARNHAM 


LION WORKS, FOX OAK STREET, 
CRADLEY HEATH, STAFFS. 
Telephone No.: CRADLEY HEATH 69281 


PHONE LONDON 
LONDON 


TUBES FOR THIS—AND TUBES FOR THAT 


MANUFACTURERS OF 
SMALL BRASS 
AND COPPER 


TUBES 


ASTON vermee (NON-FERROUS) LTD. 
26/38 WAINWRIGHT STREET, BIRMINGHAM 6 
Telegrams: “* Astube B'ham 6 Telephone: EASt 0236 


NDON OFFICE, 108 Victoria Street, London, S.W.1 
sia Telephone: Tate Galiery 8843 


NORTHERN OFFICE, North Eastern Chambers, Station Square, Harrogate 
Telephone: Harrogate 67247 


cntamenmemeemill ATL e 6721 











MINCING LANE ELECTRO DEPOSITS LTD. 


Manufacturers of 
TINPLATES and ZINC SHEETS, 
BRASSED, COPPERED and NICKEL 
PLATED. Also CHROMIUM PLATED 
GUARANTEED NOT TO STRIP 
FLEXIBLE FOR DEEP DRAWING 
etc. 





N. B Users of THESE PRODUCTS will save by testing our SAMPLES which 
* will be gladly sent on receipt of letter, or ‘phone TIPTON 1151/2. 
PROMPT deliveries, GUARANTEED WORK and strictly competitive prices. 














RELIANCE WORKS, UNION STREET, TIPTON, STAFFS 
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Unretouched photograph of 
hub cap half plated with 


{ VoLILT @4 crack-free and half with ord- 
ee eT inary chrome showing 


* 


difference revealed by 
corrosion testing. 


Crack Me CHROME [i aes 


ORDINARY 
CHROME 
showing stress 
cracks which can 
result in prema- 
ture failure of 
nickel coatings. 


yx FOR THICKER BRIGHT DEPOSITS 
% IMPROVED CORROSION RESISTANCE 
% LONGER SERVICE LIFE CRACK-FREE 


CHROME 


Bright chrome deposits of three to four times the conventional thickness can pointy See 
- ° s, 


be applied with a complete absence of surface cracking. Qaen  guene 


The high corrosion resistance is of outstanding advantage on outdoor com- ——— 


ponents such as motor car accessories. coating. 


Ask for further details or apply for a demonstration. 


“Cannin@: BIRMINGHAM I8. Jelephone: CEN. 862/ LONDON & SHEFFIELD 








GUNMETAL BRASS 


PHOSPHOR BRONZE 


LEAD BRONZE 
ALUMINIUM 
s BRONZE 


MANGANESE 


you get more than a metal from | ) | oRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


As sole producers of pure magnesium BRAZING 


in Great Britain, and as the recognised authorities 
on every aspect of magnesium technology 


we offer a complete service from 
design to production 





we sell magnesium and its alloys ALD. & ADMIRALTY 


we buy magnesium scrap APPROVED 
THE 


Magnesium Elektron Limited Aico SELECTED CITY CASTING & METAL 


Clifton Junction Manchester Swinton 2611 SCRAP METALS i (ok L T D. 
London Office:5 Charles I Street SW1 Trafalgar 1646 ; 
Magnesum Elektron, Inc., New York 20, USA 


> 


BARFORD ST BIRMINGHAM 5 





Telegraphic Address Turnis gs Birminghar 


hone Midland 0645 








For Good Sound 
BUSHES s BLANKS 


Sizes 34”—21” diameter in Phosphor 
Bronze, Lead Bronze or Gun Metal 
for Bushes or Worm Wheel blanks 


THE 


TANDEM WORKS MERTON ABBEY LONDON SWI9 
Telephone: MITCHAM 2031 


Also makers of TANDEM WHITE METALS & ESCO GUN METAL INGOTS etc. 


All enquiries for ALUMINIUM should be sent to ALUMINIUM WORKS 
WILLOW LANE, MITCHAM, SURREY. Telephone: MITCHAM 2248 


SMELTING COMPANY 
LIMITED 
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NON-FERROUS 
METALS 
RESIDUES 
SCRAP 


Brookside 
Metal Co., Ltd. 


(OWNED BY METAL TRADERS LTD) 


WATFORD FOUNDRY 
BY-PASS ROAD, WATFORD, HERTS. 
Tel: WATFORD 26474 (10 lines) Telex London 28457 


Branch Works : THAMES SIDE, READING, BERKS. 
Tel: Reading 54474/5 





MADE TO ANY 
SPECIFICATION 
UNDER LABORATORY 
SUPERVISION 


ON AIR 
BOARD LIST 


BRITISH INDUSTRIAL 
INGOT METALS LTD 


Regd. Office: HICK ST., BIRMINGHAM 
Phone: Calthorpe 1355-6 
Licensed by Ministry of Aircraft 
Production, Light Metais Control 

















STEELS 


IN MODERN INDUSTRY 


A Comprehensive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow, late Editor of Inon & Steer. Specifies the 
steels best used in various engineering applications (bearing in mind the 
present need for economy), describes their general and special properties 
and how they may be surface finished for anti-corrosive and other 
purposes. This work—the latest, most comprehensive and authoritative 
on the subject—comprises 562 pages with 260 illustrations, and has 
a foreword by Dr. H. J. Gough, C.B., M.B.E., 
M.L.MECH.E., F.R.S. 


42s. net. By post 43s. 9d. 


Obtainable at all booksellers. Published by:- 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 
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Consult 


INTERNATIONAL 
REFINING €O., LTD. 


for prices prior to disposal of your Non-Ferrous 
Metal Scrap and Residues, whether clean or 
irony. 


Maryland Alloys Ltd. 


for your requirements of Non-Ferrous Metal 
ingots, whether of commercial or complex 
specifications. 





Non-Ferrous Stockholders 
Ltd. 


for your requirements of Sheets, Strips, Rods, 
Bars, Sections, in Aluminium and Alloys, Brass, 
etc., whether for immediate or long-term 
requirements. 


HEAD OFFICE and WORKS 


20/22 SUGAR HOUSE LANE, LONDON, E.15 
Tel: MARyland 7771 (5 lines) LONDON TELEX No. 2-3314 


BIRMINGHAM 


LANCASTER COPPER WORKS, 
87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X. 


MANCHESTER 
26, LYNTHORPE ROAD, NEW MOSTON, 
MANCHESTER 10 











Authorised Distributors 
of all types of, 


NICKEL ANODES 


‘ CARBON 
DEPOLARISED 

< ELECTROLYTIC 
4 CAST 

73 4; ROLLED 


Also Anodes in all other 
eee A ac ee 
CADMIUM * mega ° 
LEAD - TIN: ZINC - 


DEUTSCH & BRENNER, 


ea Mm iT £D 


® eee a= ae ee = as 
es rn ee 


Also at 
Cardiff, Tel: 31833; 


HARFORD STREET, BIRMINGHAM, 19. 
Tal: eee = (11 lines). 
_ Manchester Tel. Gatley 6418 


3 3 
Telegrams: AMICABLE, _ B’HAM 


- 








H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7 


SPECIALIZE IN 
NON-FERROUS 
SCRAP METALS 


Members of the National Association of Non-Ferrous Scrap 
Metal Merchants. 


TEL: ARCHWAY 546! (5 LINES) 








ENTORES 





LIMITED 


ORES, METALS 
and RESIDUES 





City Wall House, 14-24 Finsbury Street, 
LONDON, E.C.2. "Phone: MONarch 6050 


Cables: ENTORES, LONDON 
Telex No. LONDON 28455 

















T. J. BROOKS & CO. (meTALs) LTD. 


Buyers of Scrap Metals 
ALUMINIUM - BRASS - COPPER - GUNMETAL 
PHOSPHOR BRONZE MANGANESE BRONZE 

CONDENSER TUBES OLD PROPELLERS 

LEAD - WHITEMETALS 


Works and Offices 


CROW LANE, ROMFORD, ESSEX. 


Telephone: ROMford 43113 ROMford 40447 Telegrams: Goblons, Romford 








Established 1840 


Telephone: ASTon C 4881 
Telegrams: “ “Levick, Pacman, Giventnghon” 


JOHN LEVICK, Ltp 


METAL SPINNING aunt 
Alma Street, ASTON, BIRMINGHAM 


Patentees and Manufacturers of High-class 


METAL SPINNINGS 
IN ALL METALS 


Patent Specialities in Metallic and Earthenware Sanitary 
Appliances, etc., for Railway Carriages, 
Ships’ Cabins, etc. 
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We are second to 
none for our cash on 
collection buying of all The 


WoOLV 
NON-FERROUS TRADING & in nai bee 
SCRAP METALS we 
MARY ANN ST., WOLVERHAMPTON 
Therefore when Selling PHONE; WOLVERHAMPTON 26017-8 
Contact 






SERVICE 






CIVILITY 










SATISFACTION 






FULL CASH SETTLEMENT ON COLLECTION P 


SS ini 
ove ST; — 
tas, AR /| INDUSTRIAL 


BRAZING 


By H. R. Brooker 
and E. V. Beatson, B.Sc.(ENG.), A.M.LE.E. 




































f Industrial brazing as a process for metal fabrica-" 
tion has advanced to such an extent that those 
engaged in the work have found difficulty in keep- 
ing pace with its many developments. This book, 
written by two leading authorities, provides the first 
full-length study of the subject. It covers all modern 
brazing methods, including torch, furnace, high- 
frequency induction, resistance, salt bath and dip, 














HOT BRASS PRESSI NGS with chapters on the special techniques necessary 
for GAS, WATER and 
/ ELECTRICAL FITTINGS 


and atts eae 35s. net. By post 36s. 6d. 






for aluminium, stainless steels, beryllium copper, 
cemented carbides and vacuum tube construction. 







Obtainable from leading booksellers published by:- 
ee OE SOTNGS LIMITED ILIFFE & SONS LTD., 

ROFT ROAD. B NGHAM 1 DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
le 
































ORIGINAL & LARGEST MAKERS 
of. 
EXTRUDED METALS 


FASTEST MACHINING MOST RELIABLE BRONZE 
RODS IN THE WORLD e AND OTHER ALLOYS 




















REGISTERED TRADE MARKS 
“DELTA,” DELTOID,” 
“DIXTRUDO” & “DIXTAMPO” 


The DELTA METAL 


co. LTD. 
LONDON & BIRMINGHAM 
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Rate: Advertisements set in run-on style 4d. per 
word, i 4/-. Semi ements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, pius 1/— for registration and forwarding 
replies. ‘“‘Copy’’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 





METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


15 


Trade Discounts: Details upon application to ‘Metal 
Industry,’’ Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to Iliffe & Sons Ltd. The 
proprietors retain the right to refuse or withdraw 
“copy"’’ at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 
HUNTS. JRDUCATION (JOMMITTEE 


FLETTON SECONDARY MODERN SCHOOL 
(PETERBOROUGH). 
APPLICATIONS are invited from suitably 

qualified teachers for appointment as Metal- 
work Master at this newly reorganized school of 
about 700 pupils. Forms of application may be 
obtained from the undersigned and should be 
returned, duly completed, as soon as possible. 
IAN C. C 


Director of Education. 


Gazeley House, 
[7946 


Huntingdon. 





SSISTANT Chemist, aged 25-40, required 
* for old-established City laboratory. Some 
experience in base metals analyses essential. 
Good prospects. Pension Scheme. Write Box 
6527, c/o Metal Industry [7948 


CAPACITY AVAILABLE 


‘HEET Metal Work, Metal Spinning, Deep 

Drawn Pressings, Stamping "ress capacity 
700 tons. Max. draw 15”. Enquiries or speci- 
hications to Wades (Halifax) Ltd., Arden Works, 
Fenton Road, Halifax. {0019 


KE -LERING and Cam s anes up 
to 8 ft. x6 ft., or 6 ft. diamet 
ARMYTAGE BROS. (KNOT TINGLEY) Lrd., 
The Foundry, Knottingley, Yorkshire. Tel. 
Knottingley 2743/4. [0001 


[ MMEDIATE capacity available for Die-casting 
on EMB No. 10 and 12A machines. Cus- 
tomers’ own dies are welcomed for production of 
Mazak components. Basildon 20506/7. Basildon 
Diecasting Co. Ltd., 21 Bowlers Croft, Honywood 
Road, Basildon, Essex {7947 


HEAT TREATMENTS 


EAT Treatment. A.D Approved, all 
wrought and cast Light Alloys. Large sizes 

a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 





JOSEPH LUCAS 
(ELECTRICAL) LIMITED 


have a vacancy for a 
PROCESS 
DEVELOPMENT 
TECHNOLOGIST 


to take charge of a department 
responsible for the development of 
improved processes and techniques 
for the control of pressure die-casting 
conditions. Experience of die-casting 
is desirable but not essential. 
Applicants should preferably have a 
degree or equivalent qualification in 
science, engineering or metallurgy. 
The post is pensionable and a good 
starting salary will be paid. 

Apply in writing, stating age, quali- 
fications and —— to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELECTRIC. LD LIMITED, Great 
King Street, Birmingham, 19, quoting 
reference PM/D/3 55. 

















MACHINERY WANTED 


A types of Roma ws Machines required; 
A. J. Williams & Co. Ltd., 
95- 9 Adderley Road, Saitley, mots 


WANT ED—Motor driven universal overarm 
attachment to fit Cincinnati No. 2 Dial 
Milling Machine. Also Herbert 2D or 2S Ca 
Lathe with air chuck, and a 6” Power saw. 
3 h.p. Polishing Spindles with estals. Must 
be in good condition. A. illiams & Co. 
Ltd., 95-99 Adderley Road, i 


” (7927 





PLANT FOR SALE 


N2: 30 Speedmuller for sale; batch size out of 
mill, 3 cubic ft. 1950 model. Good condition 
and es order. Price £200 ex works. Apply 
Kay & (Engineers) Ltd., Blackhorse Street, 
Bolton, th, {7945 


SCRAP METAL (SALE & WANTED) 
B J PERRY & Ce: LT™. 


Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf and Scrap 

and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. {0013 





NICKEL and High Nickel Content Scrap 
wanted. ‘‘Nimonics’’, “Inconel”, “Monel”, 
etc. Offer for best prices to Nicholson : & Rhodes 
Ltd., Princess St., Sheffield, 4 Phone 27491. T0011 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 
Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. [0014 


BOOKS 
O*YGEN Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machine 


Cutting. By E. Seymour Semper, M.I.Mech.E. 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this 
describes many of A machines designed ¥- 
various applications of cutting to - 
with multiple heads oagh r* = po de 

of operation. Price 10s. 6d oy pee Bee. lls. 
From all booksellers or ion 

tO Dorset House, Stamford Street, eae 


ATERIAL Handling in Works Stores. 
Edition. ad L. J. 
the use of fork-lift 8 
stores can increase juction, floor space 
more effectively, control of movement and 
reduce costs. Includes a a. + a system 
actually operated in a modern 18s. Od. 
sellers. oon! post 19s. Od. from 
* Dorset House, Teeted 
Street, London, S.E.1. 





SHARDAL CASTINGS LTD 


Buye TS 


LOWER -TRINITY STREET, 


Non-Ferrous Si rap 


of 


VIC 3551 


Te lephone 


Vetals 
BIRMINGHAM. 39. 








To ‘‘Metal Industry’’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.!. 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 





Waterloo 3333 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 4a. ri al WORD, MINIMUM 4/-. 
Name a 

SEMI-DISPLAY: 22/6 PER 

BOX NUMBERS: If required 2/8 extra. 

PRESS DAY: Ist POS 


Cheques, etc. payable to Iliffe & Sons Ltd. and crossed “ 


FRIDAY, for following Friday's issue. 
& Co.” 


ress to be included in charge if used in advertisement. 
INCH. 



































REMITTANCE VALUE 











Please write in block letters with ball pen or pencil. 


NUMBER OF INSERTIONS 








A SF 7 MS DECAL CENTS pM 





— See AS hes erent a 
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Achenbach Sohne G.m.b.H. 
Alexander Metal Co. Ltd. 
Alkan Ltd., M. L. me ‘é — 
Allan & Co. (Glenpark) Ltd., John 
Alloy Pressure Die Products Ltd. .. 
Aima Aluminium 
Aluminium Bronze Co. Ltd. 


= Earle, Bourne & Co. ins 

-~ Easdale & Co. Ltd., R. * 

—_ Eclipse Foundry iectncteinn Co. 

“ (Dudley) Ltd. 

_ Electric Resistance Furnace Co. Ltd. 

_ Electro-Chemical Baginesting ( Co. Ltd. 
Elton Levy & Co. Ltd. 


Inside front cover E.M.B. 


A.M.T. (Birmingham) Ltd. 

Ancorite Ltd. 

Anglo-Swiss Alum. Co. Ltd. 

Ashby, Morris, nae ‘ 

Ashton Ltd., N. 

Associated Lead , a ee Ltd. 

Associated Pressings Ltd. 

Association of ht Alloy Refiners 
and Smelters Ltd. 

Aston Chain & Hook Co. Ltd. 

Aston Tubes (Non-Ferrous) Ltd. 

Atlas Metals & Alloys Co. Ltd. 

Austin & Sons (London) Ltd., E. 

Auxiliary Rolling Machinery itd. 


Inside back cover 


Baird & Tatlock (London) Ltd. 
Baldwin Instrument Co. Ltd. . 
Barnett Ltd., 
Batchelor Robinson & Co. Ltd. . 
Birkett, Billington & Newton Ltd. .. 
Birlec-Efco (Melting) Ltd. . 
Birlec Ltd. 
Birmetals Ltd. 
Birmingham Aluminium Casting (1903) 

Co, Ltd., The 

Birmingham Battery & Metal Co, Ltd., 


The 
B.K.L. Alloys Ltd. 
Black & Decker Ltd. 
Blackwells Metallurgical Works Ltd. . 
Bliss (England) Ltd. 
Blundell & Crompton Led: 
Boliden Gruvaktiebolag : 
Bolton & Sons Ltd., Thomas .. 


Brayshaw Furnaces Ltd. ae 

Bridge Foundry Co. Ltd., The 

Brightside Plating Co. Lid. . 

British Aluminium Co. Ltd., The 

Britush Electrical Development 
Association 

British Foundry Units . as 

British Furnaces Ltd. . 

British Industrial Ingot ‘Metals Ltd. .. 

Brock Metal Co. Ltd., The 

Bronx Engineering rt Ltd., “The 

Brookes (Oldbury) 

Brookes & Co. tetas’ aa6., F.. J. 

Brookside Metal Co. Ltd 

Brown Corporation (Sales) Ltd., David 

Buhler Bros. 


Calorizing Corporation of Great Britain 
Ltd. ; 


Camelinat & Co. Ltd., E. 
Canning & Co. Ltd., W. 
Carborundum Co. Ltd. 
Case & Co. Ltd., Alfred 
Catterson-Smith Ltd., R. 
Chalmers & Co. Ltd., E. 
Chemical Construction (G.B.) Ltd. 
City Casting & Metal Co. Ltd. 
Clifford Ltd., Charles 
Cohen & Co. Ltd., A. . te 
Cohen, Sons & Co. Ltd., George 
Coley & Son (Hounslow) Ltd., R. J. 
Commercial Smelting & Refining Co. 


Ltd. 
Sapmaaes Zinc Corporation (Sales) 
td 


Willian: 
Cramic Aircraft Components Ltd. 
Outside back cover 


Coulthard & Co. Ltd., 


Cronite Foundry Co. Ltd. 
Cruickshank Ltd., R 


Dale Ltd., John 
Davidson, F., & Co. 
Delta Metal Co. Ltd., The 
Deutsch & Brenner Ltd. 
Dohm Ltd. 
Doncaster & Sons Ltd., Daniel 


Inside front cover 
1 


Co. Ltd. 
Engelhard Industries Ltd 
_ Engers Ltd., M. C. 5 
_ Enthoven & Sons Ltd., H. J 
one Entores Ltd. en 
— E.N.V. Engineering Co. Ltd. 
Ex-Trans-Im. Ltd. Fa 
Eyre Smelting Co. Ltd., , The .. 


F. & M. Supplies Ltd. 
Farmer Norton & Co. Ltd., Sir James 

10 Fescol Ltd. 
ute Fine Tubes Ltd. ‘ 
Firma-Chrome Plating Co. Ltd., The. . 
Foundry Flux Ltd. 
Foundry Services Ltd. .. 
Franklin Furnace Co. Ltd. 
Frost & Sons i ets Ltd. 
Frost Ltd., N. 
Fry’s Diecastings Ltd. 
Fry, Wm. 


Garnham & Sons Lid., J. B. 
Gas Council, The 
General Refractories Ltd. 
Gibbins & Bodenham Ltd. 
Gibbons Brothers Ltd. 
Gibbons (Dudley) Ltd 
Gills Pressure Diecastings Ltd. 
Grauer & Weil Ltd. 
Great Bridge Foundry ‘Co. Ltd. 
G.W.B. Furnaces Ltd. .. 


Hadfields Ltd. 
Hampton Works (Stampings) I 


Hall Foundries Ltd. 
Hall Street Metal al Rolling Co. Ltd. 
Harris (Birmin, Lrd., F. W. 
Harris Plating Won Ltd. ns 
Head Wrightson Machine Co. Ltd. 
Heneage etals Ltd. .. 

Hilger & Watts Ltd. . 

Hockley Chemical Co. Ltd. 
Holroyd & Co. Ltd., John 
Hudson & Edmonds . 


Iifar Aluminium Co. Ltd. 
Imperial Chemical Industries Ltd. 
Industrial Research Laboratories 
International Alloys Ltd. 
International Refining Co. Ltd. 
Ireland (ieheutamaed Ltd., John 


Jackson & Son Ltd., E. W. 
Johnson & Co. (Birmingham) Ltd. 
George 
Johnson & Sons Smelting Co Ltd 


Jones & Co. Ltd., R. 
Jones & Rooke (1948) Ltd. 
Jones Ltd., George 

Joseph & ‘Sons Lrd., M. 


Laidlaw Drew & Co. Ltd. 
Lazarus Ltd., Leopold . 
Lead Developinent Association 
Lead Wool Co. Ltd., The ; 


ll Lees Hall & Sons Ltd. 
“ose Levick Ltd., John 
“a Levy 


& Co. (Patterns) Ltd., B. 
Lindemann Maschinenfabrik G.m.b.H. 
Loewy Eng. Co. Ltd., The 


McKechnie Bros. Ltd. 
Magnesium Elektron Ltd. 
Manganese Bronze & Brass Co. Ltd. 
Marshall-Richards Machine Co. Ltd. 
Metal Alloys (South Wales) Ltd. 
Metal Castings Ltd. 
Metallisation Ltd. 
Metal Scrap & By- Products Ltd. 
Metallurgical (Essex) Ltd. sit 
Metals Methods Ltd. 
Midland Metallics Ltd. . 
Midland Monolithic Furnace Lining 

Co. Ltd. ae 

Milner Metals Ltd., A. E ; 
Mint, Birmingham, Ltd., The 
Mitcham Smelters Ltd. : 
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Rapid Magnetic Ltd. 


Modern Furnaces & Stoves Ltd. 
Mond Nickel Co. Ltd., The 
Monometer Manufacturing Co. Ltd. 
Morris Ltd., B. O 

—_ & Son 


Mould Bros. (Camp Hill) Ltd. 

Murcott, J. V., Ltd. 

Industrial Fuel 
Service .. ‘ 

New Metals & Chemicals Ltd. 

Newton Collins Ltd. 

Nickel Anodes 
Castings Ltd. 


(Birmingham) Ltd., 
Efficiency 
& Non - Ferreous 
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Ormerod Ltd. E. 


Park & Paterson Ltd. 


Peco Machinery 
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Perry & Co. Ltd., B. J. 
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Platt Metals Ltd. 
Pontifex & Sons Ltd., 
Powder Metaliurgy Ltd. ; - 
Priestman Ltd., T. J. - 


Sales (Westminster) 
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Royce Electric Furnace Co. Ltd. 
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AUXILIARY. ROLLING MACHINERY LTD—ripron 2617/18/19 


INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 
MACHINERY 








FOR STRIP 12° WIDE, -003 THICK, AND 
AT SPEEDS UP TO 600 FT. PER MINUTE. 


THIN STRIP COILING AND RECOILING LINE 





This high standard of presswork is upheld by 
judgment and experience gained over forty years 
in the production of fine quality pressings. Our 

claim as master craftsmen assures your complete 

satisfaction, both with service and workman- 
ship. Every order is handled with extreme 

care and given prompt attention. We wel- 
come your enquiry. 


“ AMPTON "WORKS PRESSWORK EXPERTS 


(STAMPINGS) LIMITED 


STIRCHLEY - BIRMINGHAM 


Telegrams: Radiagills Birmingham 


TWYNING ROAD 


Telephone: KINgs Norton 2901 








We are buyers of 


cadmium 
scrap 


we ee IVINIRF EF MIU ININI EF Mere NIN SS 


JOHNSON & SONS’ 
SMELTING WORKS LTD. 


(Late John Johnson 1743) 

Yd lel tal lel a ta ta lal al el al i TA Ta lal tal al nl ke 
CREEK WORKS, BRIMSDOWN, 
ENFIELD MIDDX. 


. 


Fur ururarwrs® 


PVARALF EP EPL 


= 


g 


Telephone: HOWard 1677 
Telegrams: Cauterism, Enfield 

and at 

104 Spencer Street, Birmingham 18 
Telephone: NORthern 1275 





Melters to the Bank of 
England 


Refiners and Dealers in 
the Precious Metals 


Smeliters and Metallurgists 
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HAVE YOU MACHINING 
PROBLEMS? 


The components illustrated are just a few of the many 
large complex airframe fittings for the VICKERS 
VANGUARD machined from dural stretch formed billets 


CRAMIC SCULPTURE 
MILLING MACHINES 


a) CUTTING HEADS 


1-2 — 





The machine illustrated has a table 
machining capacity of 42 ft. x 6 ft. and is 
fitted with 3 cutting heads, allowing the 
machine to operate on three individual 
components up to 11 ft. long each or on 
one component 33 ft. long. 


CAPACITY AVAILABLE 


on a wide range of machines for machining 


NON-FERROUS CASTINGS 
FORGINGS - STAMPINGS 
& BILLETS 





Telephone : 
SOUTHALL 3411 (7 lines) 


Telegrams : 
CRAMIC PHONE SOUTHALL 





CRAMIC AIRCRAFT COMPONENTS 


LIMITED 
SOUTHALL — MIDDLESEX 





